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BHI-00720

Appendix C - Passive Soil Vapor Extraction Data Rev. 6

Figure C-32. Comparison of Carbon Tetrachloride Concentrations Monitored Hourly at
Wells 299-W18-6L, 299-W18-247L, and 299•W18-252L. October 2000 through

November 2000.
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Appendix C - Passive Soil Vapor Extraction Data Rev. 6

Figui+e C-33. Comparison of Carbon 17etxachioride (^oncen ^ tions Monitored Hourly at
Wells 299-W18-6L, 299-W18-247L, and 299-W18-252L, vember 2000 through
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Appendix C - Passive Soil Vapor Extraction Data Rev. 6

Figure C-34. Comparfeon of Carbon Tetrachloride Concentrations Monitored Hourly at

Wells 299-W18-6It, 299-W18-247L, and 299-W18-252L. January 2001.
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Appendix C - Passive Soil Vapor Extraction Data Rev. 6

Figure C-35. Comparison of Carbon 1letracblovide Concenlons Monitored Hourly at
Wells 299-W18-6L, 299-W18-247L, and 299-W18- , February 2001.
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Appendix C - Passive Sop Vapor Estraction Data Rev. 6

Figure C-36. Comparison of Carbon Tetraehloride Concentrations Monitored Hoiirly at

Wells 299-W18-6L, 299-W1&247L, and 299-W1&252L, March 2001 through Apri12001.
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Appendix C - Passive Soil Vapor Extraction Data
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Appendix C - Passive SoU Vapor Extraction Data Rev. 6
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C - Passive Soil Vapor Extraction Data Rev. 6
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Appendix C - Passive Soii Vapor ExtracKion Data Rev. 6
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Appendix C - Passive Soil Vapor Extraction Data
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Appendis C - Passive Soil Vapor Extraction Data Rev. 6
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Table C-8. Data for GAC Cartridge Samples Collected from PSVE Systems, June 2000.

WdaYtd Wd86tdUxd W GAC GA^ Carbon

GACCoBaWn BEBi ^GAC GAC Wiea
^C^

dGAC W6m ^ BmoWt6r T^weBNa
(lludllme) Nom6a CoBafedhm

CoBeRed4am
BwBsfar Carbon Ethfekd6YlA& Co®mta

onWH WeB
wen SOMIS TWasHorfde

f27/08
(w (kt) (96)

(MW
(8)

W1861. 6272000 8:15 BOYM42 0391 0.636 Dry 86.0 2,000A00 1.37 -

W18-7 6!27120008:15 80YM43 0.662 0.647 Dry 87.0 20.0OO0,OW 15.22 -

Wl&lOL 627/2000 8:15 80Yb144 0.625 0393 Dry 92.0 3,700.000 231 -

W19-11L 6f2//10008:15 BOYM45 0385 0.605 Dry 88.0 530000 035

W18-12 612/20008:15 BOYM46 0.613 0385 Dry 90.9 25,000000 16.86 -

W18-246L 627/20008:15 80YM47 0.694 0.679 Dry 80.4 28,000.000 24.17 -

W18-247L 627/1000 8:15 BOYM48 0.645 0.607 Dry 85.8 2,700,000 2.03 -

W18-2521,. 62720008:15 B0YM49 0.633 0.610 Dry 93.6 13,000,000 8.79 -

Table C-9. Data for GAC Cartridge Samples Collected from PSVE Systems, July 2000.

WeBNa GAGCaBaWe

^1

... >^

^

WdgId of
CIm9Ae

Wh®1>•faW!
an Wi

(^61

Wa&dUred
^ tiAC.9YLm
CBecdd^ae

Well
(41

lYIIkF.^At
dGACWM

^h®

GAC
Am1ytlW
^fa

BaYdt
('x1

GACAmtytld
^tY^,...

Carbon
TNef^Ya9de

(!^t _ _

Carbon
,retr^a,lde
Bstraqed

H271N7/31A0
(AR1

Comm®ta

: - . ^- . ._. .m . ..,. . .^..m mm^._.,. ., . .,.. .. ::. -

W18-7 7l312000613 80YW26 0.651 0.695 Dry 90.2 52,000,O00 37.53 -

W18-IOL 7/31/10006:15 BOYW27 0.650 0.634 Dry 94.5 3,900,000 2.68 -

W18-11L 751120006:15 BOYR28 0.617 0396 Dry 983 2,400,000 1.50 -

W18-12 7/3120006:15 BOYW29 0390 0.664 Dry 85.8 25,000000 17.19 -

W18-246L 7/31/20006:15 BOYW30 0518 0.660 Dry 90.2 27,000000 15.51 -

W18-247L 7/31110006:15 BOYW31 0.600 0396 Dry 97.2 1,700,000 1.05 - -

W18-252L 7l3120006:15 80YW32 0377 0.615 Dry 95.8 7.000,000 4.22
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lhble C-10. Data for GAC Cartridge Samples Collected from PSVE Systems, August 2000.

wd84la[ wefBhldIIKd W^^ GAC GACAml71{d Cabea

^
CIe^GAC GACwiea

°I

A^i Bavl6rQw^ TeMatdrWe
wmN®. ^ WhmImdgM CoBseEed6m

B^^
Badb6z Carbe® BatrKbd Co^

..
)

^. _. . .. an Wd We8 Co
Wes SeWs Telefrilwiie 7/311K442801

(li) (lat) ('s) WBV (d
W18fi[, 829128807:40 8101113 0425 0.671 Dry 88.0 3,700,000 2.63 -

W18-7 82A2000740 B104N4 0.585 0421 Dry 93.3 3,200,000 2.01 -

W18-lOL U2SVdIIpQ.7?I0 B100N3 0423 0A19 Dry 94.8 1H00,o00 1.25 -

W18c111, 8/292000 7:40 8104N6 0.590 0375 Dry 93A 300,000 0.19 -

W18-12 8/29120007:4D 81041,17 0.630 0.637 Dry 93.2 5,500,000 3.72 -

W18-246L 8/29120007:40 8104N8 0.618 0375 D+y 973 11,0OOA00 6.99 -

W18-247L 8f29120007:40 04N9 0370 0556 Dry 97.2 2BOA00 0.16 -

W18-252L 829l20007:40 N,11 0.618 0.650 Dry 92.0 6,800A00 437 -

'llable C-11. Data for GAC Cartridge Samples Collected from PSVE Systems, September 2000.

WdBh/a( wdBYldused W GAC GACAo^ytlal Cnben

GACCrBkdion SLL9
CImGAC GACWhm

^^

^GACW6en ^
BasNedr Tetrr8lwide

weeNw We.nmr.^d cwla^aer..
CO ^

Bwou.ror c.rboo zzkvcrod Cowunia
oe WeH WA ^ Solid^ T^arNe 8/2ANR/27M

.. .. .. . (kf) 11it1 ('A) UWIS) (s)

W18fi1. 9!27/2000.1014 B101O0 0.723 0.873 Dry 79.9 3,900,000 333 -

W18-7 9l27ld00010:14 310A16 OSSS 0.914 Wet 60.4 1,000p00 0.97

WIS-10L 9/27120001014 810E05 0.709 0.875 Dry 762 1,700,000 138

W/8-11L 9127l200010:14 BIOZa3 0.663 0.603 Dry 993 100,000 0.07

W18-12 9/2720001014 610f02 0.350 0.641 Dry 89.1 9,800,000 6.05 -

WI8-246L 9l27120001014 BIODY9 0374 0370 Dry 97.9 750,000 0.44 -

W18-247L 9127/200010.14 BIORN 0.600 0.662 Dry 88.7 510,000 0.34 -

W18-252L 9R7120001014 B1041 0384 0.633 Dry 88.8 4,000,000 2.63 -
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Table C-12. Data for GAC Cartridge Samples Collected from PSVE Systems, October 2000.

WdBEtd Waidtdihed W^,C^ GAC GACArl2tld CarMa

GACC4BeeYm BSM CimGAC GACWY® ^GACWYs ^ Beaalbtar Tqeril:Me
WeBNa

(il^llme) N^6v
W6®IMiWi CWm.dmOns

^
Radbhr Grl^ l^traeEed Commmte

mWi WeL ^ Satlb TelcuHaeWe 9/lAM.1l/!1/N
GR) (tt) (%) (IWi) (i)

W18fiL 1031/2000 11:45 8101430 0369 0.705 Dry 633 6,20000 557 -

W18-7 10.31/200011:45 810A131 0368 0.961 wet 57.8 2,200A00 2.16 -

W18-10L 10/3V200011:45 B10M32 0.642 1339 wet 55.4 1300,000 131 -

W18-11L 10131200011:45 010433 . 0.555 0342 Dry 98.0 20,000 0.01 -

W18-12 10V311200011:45 810M34 0.545 1.045 wet 57.3 3,400,000 3.23 -

W18-246L 10131/200011:45 810495 0.620 1.088 wet 58.2 220.000 0.23 -

W18-247L 10I31/200011:45 810M36 0345 0.743 Dry 73.6 610,000 0.45 -

W18-252L 10l31/200011:45 810M37 0.590 0.736 Dry 763 10.000,000 7.71 -

Table C-13. Data for GAC Cartridge Samples Collected from PSVE Systems, November 2000.

w NO. GAC

^)

1I RS.

N^°r

Wdps of
ClmGAC
Wee i-.ran.a
aoWi

(k6)

WaW.fwm
GACWkm

C.emi.ae+^
wetl

(141

Wator coubw
^BACWhm-

^houl

GAC
A°d70a1....
Be^rf.r

8atlw

(%)

GAC Aoaytlal
. BadbB^

C.re.o
TehadkeWe

Who

C.rbon
Te4xHorWe
gxn^a

1013llW.11429M

(6)

a^l.

A -: :. ..,,..
..

._ .: _. ...^°^ .:.. ....... --W 1-, : , :.,. ...... ..._. . _..,_... _ ... ._ . ... ._ .

Wt&7 11/2W2000.9:15 8111D6 0.528 1.151 wet 55.2 2A00.000 1.91 -

w18-lOL 11/29V21009:15 0111D9 0500 1071 wet 55.7 840,000 0.75 -

W18-11L 1129/10009:15 B111R1 0.517 0308 Dry 94.8 78U00 0.04 -

W18-12 1111A20009:15 B111F1 0.486 1.127 wet 483 1,700,000 1.71 -

W18-246L 11129/20009:15 8111F2 0321 1.162 wet 55.6 92,000 0.09 -

W18-247L 11129V20009:15 0111F3 0530 0351 Dry 922 180,000 0.10 -

W18-252L 11/29/20009:15 811]P3 0.541 1.129 wet 57.0 2A00,000 2.28 -
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1able C-14. Data for GAC Cartridge Samples Collected from PSVE Systems, December 2000.

Wddtaf WdlkafUnd
W^C^

GAC GACArbllnl C4rMa

GAC Ce^Yie ffiS
CIerGAC GACW6m '

of GAC Whea
Aa*Unt BewLafir TderiheMe

W^Na
^) ^^

W6s Irt^ CaBeehi from
^

RayYM CsWn Eshraelcd Cammb
mWe9 WeB ^ Bd4Y TeUUYarlde 11l29IN-1YY/A0

(1111) (t[) M GWv (v

W1841. 12/27/20007:30 B116W8 0b18 0.623 Dry 94.4 38,000 0.02 -

W18-7 12027Il0007:30 B116W9 0370 1.120 Itazm 57.2 4,000A00 3.99 CabaninfrozmsoYd'moAeofthecamidge.
C44ped GAC emWk for mdysis.

W18-101. 19l27/20007:30 B116X0 0bZ0 1355

I

Frutm 56.2 2,200.000
. .

2.43 CnbmisfmatawW®eideufOnumidge.
. . . .. . : CYpp4d GAC qmple for mYyYk.

W18-11L 12127q0807:30 B116X1 0.610 0.607 Dry 95.2 22A00 0.01 -

W18-12 1227l10007:30 8116X2 0530 1.370 Rcoxm 38.0 2,400,000 335 CabmieLaaenso8d'mtided0e^mid8e.
. Chipped GAC sampk far analysis.

W18-246L 1227/20007:30 B116X3 0.630 1.430 Prozw 40.0 210,000 0.33 Ca'bnuia8onmsotid'mvdeaf6iecratodSt
Chipped GAC samp6e for smlysis.

W18-247L 12f27l20007:30 B116X4 0330 0364 Dry 93.6 23,000 0.01 -

W18-252L 12f27/2000 7:30 6116X5 0380 1356 Aa¢rn 52.2 1,100,000 1.22 Caubm is from ao8d iatide of the aanidga
Chipped GAC sanpb for analysis.
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Table C-15. Data for GAC Cartridge Samples Collected from PSVE Systems, January 2001.

Welgbtof WelBhtafIInd GAC GACAmlytical Carbon

GAC Collection Clem GAC GAC When ^^CCOUNW
When

Aoay6al AaeBefa Teha^rWe
WeBNa

(^^) ^
Wf^mlmts&d CcB[etedOnm

trom
Rmulbfor Carbon listraded Cammmh

on Well Well ^ Sotds TetruHori^ 12r27/8F7/2l/11
(^E) (kg) Cb) WWI (9)

W18-6I. 1/29/2001 8:45 Bl1BW8 0.612 0.640 Dry 95.9 13,000 0.01 old cken GAC laaded in catt[idge and
s0red for mct chsngeont.

W18-7 1/29/1A01 8:45 B1IBW9 0567 1395 Water 36.6 43,000 0.07
old clam GAC baded in caihidge and
soored for on chauscom.

WIS-tOL 129/2001 8:45 B11BX0 0.597 1.367 Saturated'
Purdy 36.9 44,000 0.07

old ckan GAC baded in camidge and
Laaea staed fornoct duogewt.

W18-11L 12920018:45 B11BX1 0.494 0.493 Dry 95.9 19,000 0.01 old el°°GAClmded'mcamidgeand
stased for next dean8wat

W18-12 1/19f2001 8:45 B11BX2 0308 1.215 Iiuzeo 40.4 35,000 0.04 now clean GAC Waded in^* and
staed for mct cLengeoot.

Wls-2161. 1l29V20018:45 B11BX3 0307 1.104 Prozeu 5&3 140A00 0.12
newcksnt3ACiI dmcartidgesnd
s00Rd fliIIC# CbiY®WYt.

W18-247L 129l7A01 8:45 811BX4 0.491 0306 Dry 90.7 54,000 0.03
now ckan GAC loaded in enhidge and
ataed^ehmsL.

W18-252L 129/2001 8:45 ^ B11BX5 0348 0.9I0 Put^^tm^m 57.8
I

^2,100,000
..-

1.99 °w q°^^geand
stued fa Den chngeaot

NG7E4:
Nuo-tar'etwupoeeds wae demced in We mmhndbhnk.
Aa^ion npply of clpn GAC m[d up: mw sqiply d clm GAC a6umed Gld GAC alaavM lu be Soc-<ra®ed thsn mv GAG
Now GAC a6uioed 5um npumWd GAC.
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1lable C-16. Data for GAC Cartridge Samples Collected from PSVE Systems, February 2001.

waer.r wdw0ru.ed w^^^ GAC ^ Cr^

GACC^ H8:ffi CIemGAC GACWhm dGACWhe ^ BadbBr Te4x31adde
wee NO (pidllosl Nownier

w^ t.ww.d C.raeaa^
C0^^0O

.oes r^e
$

Carbon Embuded commume
... arWeB W^l wen ^ TahatLi^lde. 1f19i01-2727A1

01) ny M 44ft
W184L 2127/10018:10 81111A. 0580 0.603. U+y 95.5 9,800 0.01 -

W111-7 2/1711001 &10 B11115 0.604 0.990 ProZm/Wa 593 4,500,000 437 -

Wi&lUl..- N1.?AOO1Cl0 B11)[.6 0380 1.149 WetPmun 59.4 1,400,000 1.37 -

W18-11L 2621/4018:10 81ll17 0.610 0.609 Dry 93.9 16.000 0.01 -

W18-12 2fE7/80018:10 81111.8 0.575 0.795 Dry 68.6 2,800,000 235 -

W18-146L 20/20018:10 1311JI9 0594 1.185 Frmco 55.7 81,000 0.09 -

W113-2471. 22712001 1110 BIIJMO 0365 0581 Dry 93.5 4,500 0.00

W18-252L 11271E0018:10 8117M1 0590 1.003 Hc¢m 58.7 1,500,000 131 -

1Lble C47. Data for GAC Cartridge Samples Collected fromPSVE Systems, March 2001.

w af
m

dw
^

ured
W^CO^

GAC GACA^tlai . Car6m

GACCdedim Hm8
CI GAC GAC Wbeo w6enGAC^

An17Ua1 Beadbfar TqerbNrWe
bCW^^

^1 N0°^

W^^^

owed'

C^^

well
C°Oe^6°m

Beadhfa
SoWII

Grbm
Tefefe8lorWt

Bihxkd
2/17A1J/Wl1

o®m

(kf) (^ (S) bow W

w18fiL 3/26120018:45 8171.33 0386 0b02 Dry 913 4,700 0.ao -

w187 3F26110016:45 811L84 0360 0.938 wet 583 1300,000 1.44

W18-lOL 3/26R0018:45 8111.35 0350 0.872 Wa 59.2 600A00 036 -

WIB-11L 3ldNl0018:45 B11L86 0338 0526 Dry 973 4300 0•00 BrokmloSe.furt°°6ad°°3/26JOL Hae

I
repelled 41Ml.

W18-12 3/26R0018:45 811127 0.478 0.660 Dry 722 3,000,000 1.99 -

W18-216L 3/26120018:45 811188 0A65 0.690 Dry 67.7 1,100,000 0.76 Bmkmhuae,0utna0ccdm318i01. By3/11/01,
6m6ad bcm Rp®ed Jlme 6mtm apm,
naoiced m 3J2W1. Haee npa'ved 4AY01.

W18-247L 3/2620018:45 811199 0A58 0A63 Dry 96.0 20,000 0.01 -

W18-252L 3/2620018:45 111 1LC0 0383 0.475 Dry 731 1,000.000 0.80 -

CkanGAC 3d612001 8111.C1 0327 - Dry 97.6 210 J 0.00 -

'Dq we46t udped mcku GAC Yovaap dtry wdBYh for ellht we0,.

1:Indleakt ® eNmtled vWe.

I

O^ Q
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1'able C-18. Data for GAC Certrklge Samples Collected from PSVE Systems, April 2001.

Wdobtt WddattIIsM wdwcomw GAC GACAnaly" Cubein

GACCa9eelkn IDifB C7mGAC GACwhee tGACW6ea ^ IOS^rfarCaUen T^K^&WeBNa
(D^tdiloe) Nmba W6aLoMrt! CoBetkAdrm Cix/edEr^ RaaWlar

T^r^^
l^cld Commm4

mWaB Well wen 9olid^
4ew

32ir01408A1
(48) o6) (%) (8)

W18-6I. 450/20019:21 81 IXP6 .0A75 0464 Dry 92.2 370,000 0.19 -

W18-7 4/30/20019:20 811XP/ 0323 0.744 Dry 693 9400,000 7.09 -

W18-10L 49&20019:20 B11XP8 0.501 0.726 Dry 69.7 3,600,000 2.59 -

W18-11L 4730200I no B11X1'9 0497 0493 Dry 95.6 570,000 0.30 -

WI8-12 4901200t 420 BIIXRO 0498 0.670 Dry 73.7 11,000,000 7A3 -

W1E146.. 40W20019:20 BIIXRI 0468 0.645 Dry 73.2 7,200A00 4.60

WIE-247L 4f3020019i20 811XR2 0475 0.483 Dry 95.4 8,900 7 0.00

W18-252L 4130120019:20 BIIXR3 0472 0.649 Dry 72.8 5,900,000 3.83 -

I - lemcab ao eNustied vdue.

Table C-19. Data for GAC Cew-tridge Samples Collected _*Mm PSVE Systems, May 20m1,

WdWt W*lnofvna w C GAC GA W d d Car6m

GAC CoOedbu HEIS Ck°GAC GAC W!s ater oolant
tGAC Wbm ^

n y c
R^atlstar T^wtNo.

plaAalimel N®Ga Wem l.wBid coBecf[aem
h0m

RenWr.^
Cub= 1AIractM Commmta

asWaB... R4B..... ^ BsRie T^ 4l3MIdl^J8/81
(kil (kg) ('A) ^ (9)

W18-6L 55020018:26 B124R7 0.486 0.606 Dry 89.7 27,000,000 14.63

W1840L 5/302001 &26 B124R9 0312 0.613 Dry 90.7 12,000,000 6.77 -

W18-111, 5/3020018:26 812470 0.536 0312 Dry 99.3 63,000 0.03 -

W18-12 5/3012001 &26 B124TI 0486 0393 Dry 89.3 23,000A00 12.52 -

W18-246L 51302001 8:26 812412 - 0495 0342 Dry 99.9 8,200,000 4.06 03 in. kse wrban. Scmeo was pushed out
on 6drom approxanately 0.5 in.

W18-247L 5l^OQ0018:26 B124T3 0494 0309 Dry 99.6 2,700,000 1.34 -

W18-252L 5/302Wt6:26 B124T4 0.475 OS33 Dry 93.1 7,100.000 3.62

I F Rmoved fiom arhidge and waglwdI befin placing cartridge on well.

NO7E4:
Nau-mgt camPamds wee 4kcle0 in an sumplea.
One urewo mOaic epte rtcurer;n was emuae I'PA QC umua aoe to mW aocemrim (o®u in me Mplea,aeiqe and ,,6®o8eemm.uupb mWi:. (AUlyuw Bepne)
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Appendix C - Passive Soil Vapor Extraction Data Rev. 6
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Appendix C - Passive Soff Vapor Estraction Data Rev. 6
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Appendix C - Passive Soil Vapor Estraction Data Rev. 6
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Appendix C - Passive Soil Vapor Extraction Data Rev. 6
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Table C-24a. Additional Analytes Detected In GAC Cartridge Samples Collected from PSVE Systems on Wells 299-W18-6L,

299-W18-7, 299-W18-10L, and 299-W18-11L, October 1999 to September 2001. (3 Pages)

W18.61, W18-7 Wi8-101, W18-11L

Volatile Organic
Compound

GAC Collection
Date lEig

N®ber
Remk
(µgAg11

B3^Ig
Number

Rwult

(PBn6)1

HBiS
Number

ReeWt
(pfJkg)1

B^IS
Number

Result
(pWW

1,1-Diflummd6ane 31-Jul-2000 BOYW27 10 JN BOYW28 10 JN

1,1,2Trkhloro-
1,2,-Bthane

29-Jan-2000

1,1,2,2-
Tetrachloraadene

29-Fe1r2000

29-Nov-1999 B0X464 250 JB B0X462 15,000 BJ

2-Butanone
29-Jan-2000

26-28-)ct-1999

29-Nov-1999 BOX464 1,000 JB B0X467 1,700 JB B0X465 1,300 JB B0X462 52,00D BJ

Acetone 28d)ec-1999 BOXB97 700 BJ BOXB95 410 BJ BOXB99 1,700 BJ BOXBBO 370 BJ

29-Jan-2000 BOXH10 30,000 BJ BOXH13 32,000 BJ

29-Feb-2000 BOXP44 92,000 BJ

Bromodichlaomdhane 28-Dec-1999 B0XB95 470

Bromofluorobenzene 29-Jan-2000 BOXH10 9,000 J

26-28-Oct-1999 BOWV21 83,000 J BOWV18 55,0001 BORN17 21,0001 BOWV23 15,000J

29-Nov-1999 B0X464 9,400 B0X467 11,000 B0X465 2,100 B0X462 350,000

28-Dec-1999 BOXB97 12,000 BOXB95 24,000 BOXB99 1,900 J BOXBBO 5,800
Chloroform

29-Jan-2000 BOXH10 24,000 J BOXH09 26,000 BOXH14 31,000 J BOXH13 20,000 J

29-Feb-2000 BOXP47 13,000 J BOXP51 37,000 J BOXP45 12,000 J

1-Jun-2000 BOXV83 200,000 NJ B0XV81 100,000 NJ

^
^
A

q̂
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^

^
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Table C-24a. Additional Analytes DeteMed in GAC Cartridge Samples Collected from PSVE Systems on Wells 299-W18-6L,
299-W18-7, 299-W18-10L, and 299-W18-11L, October 1999 to September 2001. (3 Pages)

Volatile Orsanic
Compomd

GAC Collection
Daa

W18-6L

B?LIS Resalt
Number (µgW

W18-7

HEIS Rewk
Number (µa/kg)'

W18-10L

HEIS Result
Number (µgllcs)i

W18-11L

11EIS Result .
Number (µWxV'

29-Nov-1999 B0X464 420 JB B0X467 560 JB B0X465 530 JB B0X462 25,000 BJ

Chlommethaoe 28-Dec-1999 BOXB97 570 J BOXBBO 490 J

29-Feb2000 BOXP51 44,000 J BOXP44 10,000 J

Hexachlartoethane 29-Nov-1999

26-28-0ct-1999 BOWV21 320,000 B BOWV18 160,000 B BOWV17 200,000 B BOWV23 110,000 B

29-Nov-1999 B0X464 1,900 B B0X467 2,800 B B0X465 2,600 B B0X462 89,000 B

28-Dec-1999 BOXB97 1,300 B BOXB95 1,100 BJ BOXB99 3,300 B BOXBBO 480 BJ

29-Jan-2000 BOXHIO 28,000 B BOXFAKI 11,000 BJ BOXH13 32,000 J

Methylene Chloride 29-Fea2000 BOXP47 42,000 B BOXP51 94,000 B BOXP44 28,000 BJ BOXP45 39,000 B

1-Jun-2000 BOXV76 400,000 NJ BOXV83 400,000 NJ BOXV81 80,000 NJ BOXV77 90,000 NJ

29 Au^^2000 B104N3 3,000,000 NJ B104N4 3,000,000 NJ B104N5 200,000 NJ B104N6 40,000 NJ

26-Mar-2001 B 11LB3 1,000 NJB B 11LB4 400,000 NJB B 11LB5 30,000 NJB B 11LB6 1,000 NJB

30.MayA1 B124R7 2,0o0,000 B124R8 78,000,000 B124R9 12,000,000 11124T0 63,000

Siland
_:_

Ja-n--2MU

29-Nov-1999 B0X464 300 J BOX467 980 J

Tehac6loroethene 28-Dec-1999 BaIB97 350 J B0XB45 2,800

29-Jan-2000 BOXH09 7,600 J

.

26-28-Oct-1999 BOWV18 16,000 J

29-Nov-1999 B0X464 420 J B0X467 2,400
Trichloroethene

28-Dec-1999 BOXB97 . 400 J

29-Jan-2000 BOXH09 15,000

'd
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Table C-24a. Additional Analytes Detected In GAC Cartridge Samples Collected from PSVE Systems on Wells 299-W18-6L,
299-W18-7, 299-W18-18L, and 299-W18-11L, October 1999 to September 2001. (3 Pages)

vumfBe Organic
Compound

GAC Collecfbn
Date

W18-6L

EMS Rau1t
Number (µglkg)1

W18-7

BIELS Regult
Number (ly^l

Wls-10L

BSffiS Reaolt
Number (µg/W

W18-11L

HELS Result
Number (µg/Icg)'

Trichioroetlxne 29-Feb-2000

29-Jan-2000 BOXH09 30,000 JB

31-Jul-2000 BOYW28 5 J

Unlmown 29-Jan-2001 B11BW8 800JB BIIBW9 1,000JB B11BX0 1,000JB B11BX1 20,000J

27-Feb-2001 B11JL4 700 J

26-Mar-2001

A= Blank space iodicaros no data collected
B= Tndiata aealyte is famd in the associated blank as well as in the sample.
I = Indicates an estimated valau.
N = Iadiafes presumptive evidence of a compound. The flag is only used for tentatively identified compounds, where the identification is based on a mass spectral Gbracy

seardh.
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Table C-24b. Additional Analytes Detected In GAC Cartridge Samples Collected from PSVE Systems on
Wells 299-W18-12, 299-W18-246L, 299-W18-247L, and 299-W18-252L, October 1999 to September 2001. (3 Pages)

Volatlle Orpnlc GAC CoBectlon
W18-12 W18-246L W18-247I. W18-ZSZL

Compoond n.te EMS Resuk >^LS ReAU HffiS Bewn BIEIS Re®ult
Number (mglW1 Number (mgAW Nomber (mg/ic6)1 Number (mg/W'

1,1-Diflu"odhane 31-Jn1-2000 Y

1,1,2-TrichW`v-1,2,-
29-Jan-2000 BOXH08 20,000 NJ

Bthaoe

1,1,2,2-
Telrachlmethane

2-Butanone

Acetoue

Chloroform

C6loromethane

29-Frb2000

29-Nov-1999 B0X468

29-Jan-2000

29-Nov-1999 B0X468

28-Dee-1999

29-Jao-2000 BOXH11

29-Peb-2000

550JB B0X463

BOXHOS

2,200 JB B0X463

BOXB98

34,000 BJ BOXH08

26-28-Oct-1999 BOWV20

29-Nov-1999 B0X468 5,800 B0X463

28-Dec-1999 BOXB94 2,000

29-Jan-2000 BOXH11 31,000 J BOXH08

BOXP46 9,700 J BOXP48

14m-2000 BOXV79 300,000 NJ

29-Nov-1999 B0X468 440 JB B0X463

BOXP49

300JB B0X461

11,000 J

1,200 JB B0X461

18,000BJ BOXBBI

23.000 BJ BOXH07

38,000J BOWV19

4,600 B0X461

BOXBBI

11,000 J BOXH07

18,000 J B0XP49

560 JB I B0X461

8,100 J

360 JB B0X466

52,0003B

1,200 JB B0N466

450 BJ

45,000 BJ

82,000

15,000 J

6,900 B0X466

4,400 BOXB96

51,000 J BOXH12

8,800 J BOXP50

410JB

600 JB

3,700 B

11,000

7,200

30,000 J

11,000 J

n
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lbble C-24b. Additional Analytes Detected In GAC Cartridge Samples Collected tront PSVE Systems on
Wells 299-W18-12, 299-W18-246L, 299-W18-247L, and 299-W18-252L, October 1999 to September 2001. (3 Pages)

Volatlle Oeganic
ConWomd

GAC CoBcctlon
Date

WIS-12

IEUS
Number (mglkg)'

W18-746L

Nam6er (mg/tg)'

W18-247L

Namber (mgllcg)'

W18-252L

Number (mg/kg)1

28-Dac-1999 BOXBBI 4301 BOXB% 3501

29-Feb-2000

Hexachloroethane 29-Nov-1999 BOX466 2,000 NJ

26-28-Oct 1999 BOWV20 170,000 B BOWV19 100,000 B BOWV22 170,000 B

29-Nov-1999 B0X468 2,800 B B0X463 2,500 B B0X461 2,700 B B0X466 2,700 B

28-Dao-1999 BOXB94 520 BJ BOXB98 37,000 B BOXBB 1 1,000 B B0XB96 820 BI

29-Jan-2000 BOXH11 37,000 B BOXH08 12,000 BJ BOXH07 29,000 BJ BOXH12 34,000 B

Methylme ChMride 29-Feb•2000 BOXP46 33,000 B BOXP48 34,000 BJ BOXP49 40,000 B B0XP50 33,000 B

1-Jun-2000 BOXV79 300,000 NJ BOXV82 2,000,000 NJ BOXV78 80,000 NJ BOXV84 400,000 NJ

29-Aug-2000 B104N7 2,000,000 NJ B104N8 2,000,000 NJ B104N9 40,000 NJ B104Y0 2,000,000 NJ

26-Mar-2001 B11LB7 100,000NJB B11LB8 300,000NJB B11LB9 1,000NJB B11LC0 70,000NJB

30-May-01 B124T1 23,000,000 B124T2 8,200,000 B124T3 2,700,000 B124T4 7,100,000

Silane 29-Jao-2000 BOXHI l 200,000 JB BOXH08 90,000 JB BOXH12 200,000 JB

29-Nov-1999 B0X468 430 J B0X463 1,100 J B0X466 3,700

Tehachloroetixne 28-Dcc-1999 BOXB94 320 J BOXB% 440 J

29-Jan-2000 BOXH08 2,300 J

26-28-)ct-1999

29-Nov-1999 B0X468 510 J B0X463 730 J B0X466 2,700

Tric6loroethene 28-Dec-1999 BOXB94 4001 BOXB96 530 J

29-Jau-2000 BOXH08 2,400 J

29-Feb-2000 BOXe48 11,000 J

n
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Table C-24b. Additional Analytrs Detected In GAC Cartridge Samples Collected from PSVE Systems on
Wells 299-W1S-12, 299-W18-246L, 299-W18-247L, and 299-W18-252L, October 1999 to September 2001. (3 Pages)

Vohtik Organk
Compound

GAC CoBecdon
Date

W18-12

^S Raak
Number (mgJEg)1

W18-246L

HMS Rwk
Nnm6er (mWftl

W18-247L

H$IS Reeok
Number (mpWl

W18-252L

HEIS Reealt
Number (mg^1

29-Jan-2000 BOXH11 40,000 JB BOXH08 20,000 JB BOXV78 100,000 J

31-Jul-2000

Unknown 29-Jan-2001 B11BX2 2,000 JB B11BX3 100,000 J BI1BX5 90,000 J

27Feb-2001

26-Mar-2001 B11LB7 100,000 J

A= Blmic space indicates mdua collected.
B = Iuclicates aualyte is fwmd'm the associated blank as well as in the sample.
S r . .. - ma. -' .. . ..:wlva
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Table C-25. Volume of Water Drained from GAC Cartridges and Hoses
During Sample Collection at the PSVE Systems.

Well N°

1228199
Volame

from Haea
(L)

12/l8/1999
Vodm^e

from GAC
(L)

1/13l2000
Volume

from Haees
(L)

1/17/SOOO
Voh^me

from GAC
(L)

2/19/1000
Volame

from GAC
(L)

3%13/00 Volame

hom H°°ea

(L)

W18-6L 3.79 1.89

W18-7 0.30 0.47 0.02 0.95

W18-10L 0.03 1.89 0.30 1.00 0.12

W18-11L dry dry

W18-12 0.47 0.19 0.06 0.47

W18-246L 059 0.95 0.24 .

W18-247L 0.95 0.95

W18-252L 0.18 0.95 0.95

Total 1.06 0.03 9.46 0.49 1.08 5.56
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C - Passive Soil Vapor Extraction Data 1tev. 6
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Table C-26. Passive Soil Vapor Extraction Well Network. (3 Pages)

(.

In^tvmmauon open Interval
weumrone r^rpaee

Cft^°1Parameter im^l (m >rge)

)iirmfial Aahaoft +/- 2.5 kPa

Pressure (lo in. w.a.)

Temperatures at Type K darrmancoupl0 54.9 - 64.5
299-W18-9 Monitorin8 Datalogger 3 or, 61 to we selded Well (180 - 211.5 ft)

(10ft,200ft)
below top of
well

299 W18 lOL Passive p CC14 GAC 44.8 - 64.3
- -

extraction
one-

Valve Baroball (147-211 ft)

299 W18 11L Passive N
CC14 GAC 54.964.9- -

extraction
one

Valve Beaoball 180-213 ft)

299 W18 12
Passive

N CCM GAC 54.1-64.9
- -

extraction
one

Valve BuobaB (177.5 - 213 ft)

W18299 246L Passive N
CC14 GAC 50.3-53.3- -

exteaction one
Valve MI., valve (165 -175 ft)

Differential Ashcroft +!- 2.5 kPa
preesme (10 in. w.c.)

,
f

Sierra 0 to 76 m/minoaAh (0 to 250 ft/min)

Temperaturee at '1Type K thamocouple

299-W18-247L Passive Datalogger
3 m, 61 or w3Le Well wit6long passive 49.4 - 52.4

extraction (10 ft. 200 ft) extraction record (162 -172 ft)
below top of
well

CC14 B&K
CC14 GAC
Vslve Baroball
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Table C-26. Passive Soil Vapor ExtracHon Well Network. (3 Pages)

Instrumentation ^Iaterval
wdUProbe Purpose

Dataloager Panmeter t^rammt
c°mment

(m bgs)

299-W18-247U " Monitoring Datalogger Differential Ashcroft 6'21cPa
(25 in. w.c.

Scaled well (136.3-39.3
19 - 129 ft)

Difleaendal Ashcroft +/- 2.5 kPa
premme (10 ia. w.c.)

Ai fl
Sierra 0 to 76 mlmin

r ow (0 10250 8/mm)

Temperatures at lyrpe K thmmomuple
3m,61m(10ft, wue

299-W18-252L F^^
extraction ^O^

200 N) below 50.3 - 56.4
(165 -185 ft)top of well

Batometrtc

presum
Setra

CCl4 B&8:

CC14 GAC.
'vatve BarobaU

299-W18-252U Monitoring Datalogger
Diffum9w
piemce

AslicrOft +/-2.5kFa
(i8m w.c.)

Scaled well 34.4-40.5
(113-133 ft)

Digerential Ashcroft +/-1.2 kPa 30S
299-W18-252/SST100 (red) MoaiWrmg 1)eWogga

peO11011-. (5 imar.c.) Staiskas steel dubea atrapped (1008)

299-W1s-25715Sfi45
Monitoring DalmlOgger

lAfflivestiel AshtaoR+l-2.5kPa toootaideofessmg;color 44.2

(blue) Press= (10 in. w.c.) refeta to banding on (145 ft)

Differmatiml,
-

AebaraB:+l- 231cFa mdividaW tubes 64A ..

CFT-4F/10 (black) MoniOwing DMdoggc
Diffeam"
pdname

JYC -025 10+0.15 kPa
(-I to+1 in. w.a)

3
(10 ft)

Man" JYC -0.25 10+0.25kPa 7.6
CPT-4F25(white) Monitoring DaaloggCr

prpm (-1w+11u.w.c.) Soilprobesemplaaedusing (25ft)

Differendal n'C-0.25to+0.25kFa conepmwometa:e°lor 15.2
CPT-4F/50 (blue) Monitormg Darotogger

pressure (- 1 to+l in. w.c.) refas to ba°ding on the (50 ft)

DiHarati9 Aa6aoft +/- 6.2 kPa mdividwl hubea 22.9
5 (yellow)CPT 4Fl/ Monitoring Datalogga (25 in. w c.) (75 ft)

Diffacutial Ashcroft +/-1.2 kPa 33.2
CPT-4F/109 (red) Moaitoziog Damlogger

pmamie (5 in. w.c.) (109 ft)
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Table C-27. Concentrations of Contaminants Measured During Passive Soil Vapor Extraction,
October 1999 through April 2001.

Well

Carbon Tetraeblmide
Concentration
c^)

Chloroform
Concentration
^)

Metbykee ChlorWe
Concentration
^^)

Methyl Ethyl Hebone
Conom4'atlon

(^^)

Water Concentradon
^^)

Maxisnan Avernge Maalanm Average Maxhaom Average Maximam Average Maxmum MWmnm Average

W18-6L 69.2 19.1 24.0 0.6 50.0 4.8 10.3 1.0 70,100 2,990 13,829

W18-247L 13.7 1.0 10.2 1.8 21.3 3.2 5.7 0.7 38,500 3,140 11,906

W18-252L 45.5 17.9 9.3 0.6 20.2 1.4 10.3 0.2 48,400 3,090 12,388
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Table C-28. Dit[erential Pressures and Flowrates Measured During Passive Soit Vapor Extraction,
October 1999 through Apr112001.

WeWProbe

Differential
Premure
Msodinum
Positive

(^s)

DiBerentlal
PreeBOre
Miniomm
Negatlve

(^)

INRerentlal
Pressure
Average
Positive
pcPe)

DiHerentlal
Pressure
Average
Negadve

(IcPa)

Fbwrate
Masimam
(m^/min)

^^te
Aveiate Of

All Recorded
Flows

(m3/miu)

FY 00
FlOwmte
Average of
Flews Above
ThreShold'
(m /min)

FY 01
FlOWrate
Average of
Flows Abo`e
Thres6old
(m?/min)

W18-6L 1.30 -1.90 0.29 -0.33 0.38 0.02 0.11 0.15

W18-6U 0.72 -0.86 0.11 -0.11

W18-247L 1.35 -1.87 0.32 -0.34 0.24 0.01 0.11 0.15
W18-247U N/A N/A N/A N/A

W18-252L 0.98 -1.44 0.19 -0.23 0.29 0.02 0.11 0.08
W18-252U 0.78 -0.92 0.14 -0.13

W18-9 0.68 -0.69 0.09 -0.11

W18-252SS17100 0.77 -0.89 0.13 -0.12

W18-252SST145 1.29 -1.80 0.33 -0.33

W18-252SST210 1.28 -1.77 0.32 -0.32

CPj2gj-0 0,04.- 031^ _LFOH._ -0.8#,__

CPT-4F/ 25 0.08 -0.07 0.01 -0.01

CPT-4F/ 50 0.16 -0.13 0.03 -0.02

CPf-4F/ 75 0.24 -0.78 0.06 -0.24

CPT-4F/ 109 0.68 -0.89 0.11 -0.13

' 7breshold flows at as follows for FY 00: W18-6I. = 0.03 m3lmio; WI8-247L = 0.05 m;/min; W18-252L = 0.04 m'/min.
b Threshold flows we as followa for FY 01: W18-H. = 0.04 m3/min; W18-247L = 0.09 m;/mio; W18-252L = 0.02m3/arin.
N/A = Data suspect
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I Table D-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Wellfleld During
Nonoperation of the SVE System, October 1997 Througb September 1995. (6 Pages)

Sample Location
Depth
(m 68s) ZO°e

sanwk
Date 1Yme

nlliermna
pranare Cca

(PPmv)
CHC13
(PPmv)

11IEB

(PPmv)

CHZea
(PPmv)

Water
(PPmv)

Commeat.

79-01/ 5 ft 2 1 8/14198 -- - - -- -- - Dewoyed mrot found

79-03/ 5 ft 2 1 9/29/98 9:00 0.000 0.0 0.0 0.0 0.0 11,000 Substituted for 79-01

79-11/58 2 1 12/1/9713:55 -0.010 0.0 0.0 0.0 0.0 8,280

79-11/5"'ft 2 1 1/10N812:08 -0.010 0.0 0.0 0.0 0.0 4,860

79-11/5 ft 2 1 1/19/98 10:16 -0.007 0.0 0.0 0.0 0.0 8,170

79-11/ 5 ft 2 1 2/26/98 11:44 -0.002 0.0 0.0 0.0 0.0 7,120

79-11/ 5 It 2 1 3/24/98 8:06 -0.002 0.0 0.0 0.0 0.0 9,050

79-11/ 5 ft 2 1 8/14/98 10:47 0.017 0.0 0.0 0.0 0.0 9,830 Analyzed on 8115/98

79-11/ 5 ft 2 1 9/29/98 10:53 0.005 0.0 0.0 0.0 0.0 16,600

87-01R/ 5 ft 2 1 12/1/97 13:18 -0.007 0.0 0.0 0.0 0.0 8,430

87-01R/ 5 ft 2 1 1/10/98 14:40 -0.012 0.0 0.0 0.0 0.0 5,050

87-01R/ 5 ft 2 1 1/29/98 11:46 -0.005 0.0 0.0 0.0 0.0 8,380

87-01R/ 5 ft 2 1 2/26/98 13:01 -0.032 0.0 5.0 1.4 0.0 6,940

87-01R/ 5 ft 2 1 3/24/9810:23 0.000 0.0 0.0 0.0 0.0 9,540

87-01R/ 5 ft 2 1 8/14/98 7:34 0.002 0.0 1.1 0.0 0.0 9,780 p^^ly ^^Oy^' °D^^
on

8/IS/98

87-03/ 5 ft 2 1 9f19/9810:03 0.002 0.0 0.0 0.0 0.0 13,300 Substituted for 87-O1R

87-05/ 5 It 2 1 8/14/9810:04 0.010 0.0 1.0 0.0 0.0 9,750 Analyzed on 8/15/98

87-0515$ 2 1 9f2919810:09 0.002 0.0 0.0 0.0 0.0 12,700

87-09/ 5 ft 2 1 12/4/0 13:44 -0.085 0.0 0.0 0.0 0.0 8,120

87-09/ 5 ft 2 1 1/10/98 12:00 -0.010 0.0 0.0 0.0 0.0 4,700

87-09/ 5 ft 2 1 1/29I98 10.100 -0.010 0.0 0.0 0.0 0.0 7,840

87-09/ 5 ft 2 1 2l2619811:17 -0.007 0.0 0.0 0.0 0.0 6,360
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Table D.I. Carbon TetracLlorWe Conomtratbna Monitored at the 216•Z-lA/Z-18/Z.12 We11IIdd During
Nonoperation of the SVE System, October 1997 Through Septe.mber 1998. (6 Pages)

Sampk l.ocatkn
Depth
(m bp)

^^ Ssmpk
Date 71me
^
^)

CC14
(ppmv)

CHCCi

(pPMV)

MEH

(PPmo)

CH2CI2

(PPMW)

Water

(PPNINT)
Comment

87-09/ 5 ft 2 1 3/24/98 7:53 -0.002 0.0 0.0 0.0 0.0 8,970

87-09/ 5 ft 2 1 8/1419811:27 0.017 0.0 0.0 0.0 0.0 9,770 Analyzed on 8/15/98

87-09/ 5 ft 2 1 9/29/98 11:17 0.007 1.5 0.0 0.0 0.0 18,800

N-5/ 5 ft 2 1 2/5/98 8:15 -0.127 -- -- -- - Sabs4tute for N-6; sample tube
clogged

N-5/ 5 ft 2 1 2/26/98 -0.002 -- -- -- -- - Substitute for N-6; could not pull a
sample

N-6/ 5 ft 2 1 1211/97 14:20 -0.102 0.0 0.0 0.0 0.0 8,520

N-6/ 5 ft 2 1 1/10N8 12:22 -0.010 -- -- -- -- - Sample tube clogged

N-6/5 ftF 2 1 1IZ9798 -0.017 -- -- -- -- -- Unable to sample

N-6/ 5 ft 2 1 3l24198 12:25 0.017 0.0 0.0 1.1 0.0 13,800

CPT-13A/ 9 ft 3 2 12/1/9714:00 -0.007 0.0 0.0 0.0 0.0 8,270

CPT-13A/ 9 ft 3 2 1/1098 12:15 -0.010 0.0 0.0 0.0 0.0 4,940

13A19 ft 3 2 1/29/9818c23 -0.012 0.0 0.0 0.0 0.0 8,260

CPT-13A/ 9 ft 3 2 2126/98 11:36 -0.002 0.0 0.0 0.0 0.0 7,000

: ^:. _ ..

CPT-13A/ 9 ft 3 2 4/30198 7:41. -0.010 0.0 0.0 1.1 0.0 8,980

CPT-13A/9 ft 3 2 5/2608 6:47 0.005 0.0 0.0 0.0 0.0 8,070

CPT-13A/ 9 ft 3 2 6J29/98 7:16 -0.007 0.0 3.3 0.0 0.0 13,500

CPT-13A/ 9 ft 3 2 8/14/98 10:55 0.017 0.0 0.0 0.0 0.0 9,810 Analyzed on 8/15/98

CPT-13A/ 9 ft 3 2 9/29/98 10:59 0.007 0.0 0.0 0.0 0.0 17,100

CPT-31/ 25 ft 8 2 12/1/9714:54 -0.022 0.0 0.0 0.0 0.0 7,900

CPT-31/ 25 it 8 2 1/10/9814:20 -0.100 0.0 0.0 0.0 0.0 4,980

CPT-31/ 25 ft 8 2 1/29/98 11:22 0.000 0.0 0.0 0.0 0.0 8,760
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Table D-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Welifield During
Nonoperation of the SVE System, October 1997 Through September 1998. (6 Pages)

Ssmpk Locatbn DOP"
(m bp)

Zone Samik
Date Time

iWerential
preslare CCMt

(pp®v)
CHC13

(PPMV)

MEK

(PPmv)

C11202

(PPMo)

Water

(PPMV)
Comment

CPT-31/ 25 ft 8 2 2126198 12:51 -0.007 0.0 0.0 0.0 0.0 7,030

CPT-31/25,1T 8 2 3/24f9810:00 -0.002 0.0 0.0 0.0 0.0 9,480

CPT-31/ 25 ft. 8 2 8/14I98 8:51 0.007 0.0 0.0 0.0 0.0 9800 Analyzed on 8/15198

CPT-31/25 ft 8 2 9l29/98 9:23 -0.010 0.0 0.0 0.0 0.0 12,300

C.'PT-32/ 25 ft 8 2 12/119714:26 -0.007 0.0 0.0 0.0 0.0 8,220

CpT-32/ 25 ft 8 2 1/10/98 14:30 -0.010 0.0 0.0 0.0 0.0 5,430

CPT-32/ 25 ft 8 2 1/29/9811:15 -0.010 5.1 0.0 0.0 0.0 8,640

CPT-32/ 25 ft 8 2 2/26/9812:44 -0.007 6.6 0.0 0.0 0.0 6,950

CPT-32125 ft 8 2 3/24/98 10:06 -0.010 9.1 0.0 0.0 1.1 9,630

CPT-32/ 25 ft 8 2 8/14/98 10:16 0.012 0.0 1.2 1.2 0.0 9850 Analyzed on 8/15/98

CPT-32/ 25 ft 8 2 9/29/98 10:14 0.000 0.0 0.0 0.0 0.0 15,000

CPT-7A/ 32 ft 10 2 12/1/97 14:42 -0.010 0.0 0.0 0.0 0.0 8,050

CPT-7A/ 32 ft 10 2 1/10/98 14:50 -0.010 0.0 0.0 0.0 0.0 5,590

CPT-7A/ 32 ft 10 2 1/29/98 9:53 -0.012 1.9 0.0 0.0 0.0 7,830

CPT-7A/ 32 ft 10 2 2/26/98 11:02 -0.002 2.3 0.0 0.0 0.0 6,390

CPT-7A/ 32 ft 10 2 3124/98 7:46 -0.007 2.2 0.0 0.0 0.0 9,070

Q'T-7A/ Pft 10 2 8/14J98 11:46 0.032 1.4 1.0 0.0 0.0 9,720 Analyzed on 8/15/98

CPT-7A/.32 ft 10 2 9/29/9811.22 -0.005 1.7 0.0 0.0 0.0 17,000

CPT-1A/35ft 11 2 121119715:13 .0.012 0.0 0.0 0.0 0.0 8,190

CPT-1A/ 35 ft 11 2 1/10/9814:35 -0.012 0.0 0.0 0.0 0.0 5,500

CPT-IA/ 35 ft 11 2 1/29198 11:40 0.000 0.0 0.0 0.0 0.0 8,010

CPT-1A/ 35 ft 11 2 2l2619813:08 -0.002 0.0 0.0 0.0 0.0 6,530

CPT-IA/ 35 ft 11 2 324/98 10:18 0.000 1.2 0.0 0.0 0.0 9,220

CPT-1A/ 35 ft 11 2 4130/98 7:35 -0.017 1.2 0.0 0.0 0.0 8,760

^^

^

^

.04

d

rn g

0



T

Table D-1. Carbon Tetracbloride Concentrations Monitored at the 216-Z-1A/Z-18JZ-12 We116eld During
Nonoperation of the SVE System, October 1997 TbrouRlt September 1998. (6 Papes)

Differential
SampkLocation Depth Zone Sample premmre CC14 CHC13 MEH CH2C12 Rater

Comment(m bp) Date 17me
Oft) (PPIRT) (PPMV) (PPmo) (PPIRT) (PPIEV)

CPT-1A/ 35 ft 11 2 5C16/98 6:40 0.002 1.3 0.0 0.0 0.0 7,970

CPT-lA/ 35 It 11 2 6/29/98 7:10 -0.020 0.0 3.5 0.0 0.0 13,100

CPT-1A/ 35 It 11 2 8/14/98 7:55 0.005 1.4 0.0 0.0 0.0 9,750 Analyzed on 8115/98

CPT-1A/ 35 ft 11 2 9/29/98 7:53 -0.012 1.1 0.0 0.0 0.0 10,700

CP17-33/ 40 It 12 2 12/1/97 15:00 -0.017 0.0 0.0 0.0 0.0 7,960

CPT-33/ 40 ft 12 2 1/10/98 14:04 -0.017 1.8 0.0 0.0 0.0 5,390

CPT-33/ 40 It 12 2 1/29/98 11:32 -0.007 1.8 0.0 0.0 0.0 8,230

CPT-33/ 40 ft 12 2 2/26/98 12:57 -0.002 1.3 0.0 0.0 0.0 6,870

CPT-33/ 40 ft 12 2 3/24/98 9:35 0.002 1.4 0.0 0.0 0.0 9,320

['PT-33! 40 ft 12 2 8/14/48 8sA0 0.007 1.1 n n 0 n 0.0 9,810 Rnalya-od on 8115/98

CPT-33/ 40 ft 12 2 9/29/98 9:15 -0.012 2.0 0.0 0.0 0.0 12,100

CPT-34/ 86 It 26 2 8/14/98 8:12 0.000 4.5 2.1 1.3 0.0 9,800 Analyzed on 8/15/98

CPT-34/ 86 8 26 2 9129/98 8,e11 -0.075 5.9 0.0 0.0 0.0 10.95l0

CPT-4A/ 91 ft 28 2 8/14198 9:53 0.050 6.9 0.0 1.1 6.5 9,770 Analyzed on 8/15/98

CPT-4A/ 91ft 28 2 9/29/98 955 -0.105 7.7 0.0 0.0 5.5 13.000
;=3ff 2 ^?t "$$

_. SIM98

W18-252SST/ 100 ft 30 2 9/29/98 9:31 -0.112 17.8 0.0 0.0 0.0 11,400

W18-152/ 101 ft 31 2 8/14/98 7:44 0.005 11.1 1.4 0.0 0.0 9,670 Analyzed on 8/15/98

W18-152/ 101 ft 31 2 9l29/98 7:43 -0.072 0.0 0.0 0.0 0.0 10,600

W 18-167/ 106 ft 32 3 8/14/98 -- - -- -- -- -- No access

W18-167/ 106 ft 32 3 9/29/98 8:56 -0.082 79.7 1.6, 0.0 3.2 11,200
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Table D-1. Carbon Tetracbloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Wellfield During
Nonoperation of the SVE System, October 1997 Through September 1998. (6 Pages)

Sample Locatbn
Depth
(m b8s) ZO°e

3ampk
Date 77me

^ere°^

^
CC14

(PP^)

CHC13

(PPmo)

M13IC

(PP^)

CH2C12
(PP^)

Water
(PPmo)

Commwt

CPT-4F/ 109 ft 33 2 8/14/98 9:41 0.040 6.3 2.6 1.0 1.2 9,790 Analyzed on 8/15/98

CPT-4F/ 109 ft 33 2 929/98 9:43 -0.070 13.8 0.0 0.0 0.0 12,500

W 1 8-1 741 1 17 ft 36 3 8/14/98 - -- - -- -- - Not in service

W18-174/ 117 ft 36 3 929/98 - -- -- -- - - Not in service

W18-1581/ 120 ft 36 3 8/14/98 - - - -- - -- No access

W 1 8-15811 120 $ 36 3 9/29/98 8:47 -0.082 143.0 0.0 7.7 165.0 11,100

W18-249! 130 ft 39 3 8/14/98 - -- -- -- -- - Not in service

W18-249/ 130 ft 39 3 929/98 8:33 -0.095 20.4 2.0 1.1 4.8 10,900

W18-248/ 131 ft 40 3 8/14/98 11:20 0.072 7.1 2.2 0.0 0.0 9,810 Analyzed on 8/15/98

W18-248/ 131 ft 40 3 929198 11:12 -0.075 86.3 2.3 0.0 1.5 14,300

W18-7/ 197 ft 60 6 12/1/97 -- -- - - - -- Not in service

W18-7/ 197 ft 60 6 1/1098 14:45 0.095 12.6 0.0 0.0 0.0 6,180

W18-7/ 197 ft 60 6 129/98 10:09 0.767 14.4 0.0 0.0 0.0 8,130

W18-7/ 197 ft 60 6 226/98 11:25 -0.516 15.7 0.0 0.0 1.5 6,580

W18-7/ 197 ft 60 6 226/98 11:25 -0.516 15.7 0.0 0.0 1.5 6,550 Duplicate

W 18-7/ 197 ft 60 6 324/98 7:59 0.144 15.8 0.0 0.0 1.5 9,020

W18-7/ 197 ft 60 6 8/14/98 11:09 0.035 0.0 2.3 1.2 0.0 9,710 Analyzed on 8/15/98

W18-7/ 197 ft 60 6 929/9811:06 -0.192 17.3 0.0 . 0.0 0.0 14,500

W18-7/ 197 ft 60 6 9/29/98 11:06 -0.192 17.2 1.2 0.0 0.0 14,400 Duplicate

W18-12/ 198 ft 60 6 8/14/98 12:50 0.391 1.2 2.3 1.0 2.0 9,730 Analyzed on 8/15/98

W18-12/ 198 ft 60 6 929/98 10:31 -0.214 3.8 0.0 0.0 9.0 12,200

W18-61J 208 ft 63 6 1211/97 -- -- -- -- -- -- Not in service

W 18-611208 ft 63 6 1/10/98 13:50 0.139 24.0 0.0 0.0 2.0 4,700
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Table D-1. Carbon Tehachbride ConoeatraUons Monitored at the 216-Z-1A/Z-18J^12 Welffield During
Nonoperation of the SVE System, October 1997 Through September 1998. (6 Pages)

Sample Locadon Depth
zone Samk

pDifferenthd
ressure

CC14 CHC13 MIEH CH2C12 Water
Commwt(m bts) Date Time ^) (PP^) (PP^) (ppmv) (PPmv) (PP^)

W18-Q.! 208 ft 63 6 1l29/9811:05 0.687 25.8 0.0 0.0 1.9 8,350

W18-6U 208 ft 63 6 2l26/9812:30 -0.456 31.3 1.0 0.0 1.2 6,830

Sampling tube removed, SVE
wellhead adapter installed prior to

W18-6U 208 ft 63 6 3/24/98 10:11 0.167 0.0 3.1 2.3 1.6 9,850 samp0a8' sampled from wellbead
after well had been open to
atmosphere for wellhead assembly
ehan8eout

W18-6IJ 208 ft 63 6 8/14/98 10:36 0.252 4.3 1.6 0.0 0.0 9,560 Analyzed on 8/15/98

W18-6L 208 ft 63 6 8/14A8 10:36 0,252 4.2 1.6 0.0 0.0 9,560 Duplicate; analyzed on 8/15/98

W18-6L/ 208 ft 63 6 9l29l98 10:21 -0.214 14.5 1.0 0.0 2.2 12,600

Note: Concentratione ieoardal in this table as 0.0 ppmv were measured as <1.0 ppmv.
-=mdsta
bgs =brbw grw®d sarface
CQ4 = cnbon fetrachloride

CHC13 =rhlaofoam
MEK = mdhyldhyt ketone

PPmY°parts Pa:millionby volume
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Table D-2. Carbon Tetracbioride Concentrationa Monitored at the 216rZ-9 we0dekl During Nonoperation

of the SVE Svstem. October 1997 Through September 1998. (8 Pages)

s.mpk Loanon
lirpm
(m ^,) z°°e sampb

nae Time
^" °otlil
^

Ccw

(pr®•)

CHCn
(rpmv)

11M

(ntMV)

CH2cl2

(lmmv)

wars

(tpmv)
Comment

86-06/ 5 ft 2 1 12/1197 12:07 -0.005 0.0 0.0 0.0 0.0 7,340

86-06/ 5 ft 2 1 1/10198 9:08 -0.010 0.0 0.0 0.0 0.0 4,150

86-06/5 It 2 1 1/29/98 8:20 0.005 0.0 0.0 0.0 0.0 7,300

86-0615 ft 2 1 226198 8:42 -0.010 0.0 0.0 0.0 0.0 5,460

86-06/ 5 ft 2 1 3/24/9813:00 0.007 0.0 0.0 0.0 0.0 11,000

86-06/ 5 ft 2 1 811:06 0.002 0.0 0.0 0.0 0.0 13,100,. -- -

86-06/ 5 ft 2 1 5R6198 9:10 0.005 0.0 0.0 0.0 0.0 8,410

86-06/ 5 it 2 1 0.010 0.0 0.0 0.0 1.6 23,800

9409/ 5 ft 2 1 12/1/9712:35 -0.007 1.3 0.0 0.0 . 0.0 7,460

9409/ 5 ft 2 1 1/10198 9:22 -0.012 0.0 0.0 0.0 . 0.0 4,110

94-09/ 5 ft 2 1 129/98 8:40 -0.007 0.0 0.0 0.0 0.0 7,340

94-09/ 5 ft 2 1 2/16/98 9:02 -0.007 1.3 0.0 0.0 0.0 5,720

94-09/ 5 ft 2 1 3/2419811:51 0.002 0.0 0.0 0.0 0.0 10,600

94-09/ 5 ft 2 1 4/30/98 11:12 -. 0.007 0.0 0.0 0.0 0.0 13,500

94-09/ 5.ft 2 1 5126/98 9:17 -0.002 0.0 0.0 0.0 0.0 8,510

94-09/ 5 ft 2 1 6129/98 9:23 0.007 0.0 2.2 0.0 0.0 20,000

94-09/ 5 ft 2 1 8114/9812z08 0.017 0.0 1.3 0.0 0.0 9,750 Analyzed on 8/15/98

94-09/ 5ft 2 1 /29/9811:35 0.007 0.0 1.5 0.0 0.0 21,200

95-11/ 5 It 2 1 12/1/9712:57 -0.007 0.0 0.0 0.0 0.0 7,730

95-11/ 5 ft 2 1 1/1019810:07 -0.010 0.0 0.0 0.0 0.0 4,140

95-11/ 5 ft 2 1 1/29/98 9:08 0.000 0.0 0.0 0.0 0.0 7,360

95-11/ 5 ft 2 1 2/2619810:22 -0.005 0.0 0.0 0.0 0.0 6,040
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Table D-2. Carbon Tetracbloride Concentrations lMtonitored at the 216-Z-9 We116dd During Nonoperation
of the SVE System, October 1997 Through September 1998. (8 Pages)

Sempk I ocatbn Dep<b
(m ^) Zone s^mrk

Date 71me
^r^
^

ccaa
(PP^)

cHCn
(PPffio)

11IEH
(PPao)

cA2ca
(PPmo)

wakr
(PP®o)

Comment

95-11/ 5 ft 2 1 3/24/9811:27 0.000 1.2 0.0 0.0 0.0 10,000

95-11/ 5 ft 2 1 4/3008 9:09 0.005 0.0 0.0 0.0 0.0 9,710

95-11/ 5 ft 2 1 5/26198 7:36 0.002 2.1 0.0 0.0 0.0 8,440

95-11/ 5 ft 2 1 6/29/98 7:59 0.005 1.8 1.4 0.0 0.0 15,300

95-17/5 ft 2 1 12/1/97 13:10 -0.007 0.0 0.0 0.0 0.0 7,600

95-12/ 5 ft 2 1 1/10/9811:25 -0.010 0.0 0.0 0.0 0.0 4.390

95-12/ 5 ft 2 1 1/29198 9:17 -0.010 0.0 0.0 0.0 0.0 7,380

95-1215 ft 2 1 2/161981027 -0.005 0.0 0.0 0.0 0.0 6,030

95-12/ 5 ft 2 1 3/24/9811:16 0.000 0.0 0.0 0.0 1.3 9,880

95-12/ 5 8 2 1 4/309 8:25 0.002 1.4 0.0 0.0 1.3 9,240

95-11/5fr 2 1 5f26d917:20 -0.042 1.5 0.0 0.0 0.0 8,400

95-17! 5 ft 2 1 6/29/98 7:45 0.000 1.2 2.2 0.0 0.0 16,000

CPT-1w10 ft 3 2 12/1/9712:50 -0.100 0.0 0.0 0.0 0.0 7,981

CPT-16/ 10 ft 3 2 1/10/98 9:32 -0.020 0.0 0.0 0.0 0.0 4,200

(IMWIll:ft ,,. 3 2 UWW*M r 0t1^2 . AA 0.0_A 0k_: d)A 7

C1'17-16/ 10 ft 3 2 226/98 9.09 -0.017 0.0 0.0 0.0 0.0 5,770

CPT-16/ 10 ft 3 2 3/2419811:46 0.012 0.0 0.0 0.0 0.0 11,100

CPT-16/ 10 ft 3 2 4/3W9810:41 . 0.002 0.0 0.0 0.0 0.0 12,700

CPT-16/ 10 ft 3 2 5/26198 8:40 0.007 0.0 0.0 0.0 0.0 8,340

CPT-16/ 10 ft 3 2 6/29/98 9:11 0.002 0.0 0.0 0.0 0.0 16,400

CPT-17/ 10 ft 3 2 12/1/97 13:17 -0.005 0.0 0.0 0.0 0.0 7,750

CPT-17/ 10 ft 3 2 1/10N811:32 -0.010 0.0 0.0 0.0 0.0 4,500

CPT-17/ 10 8 3 2 1l29/98 9:22 -0.020 0.0 0.0 11 0.0 0.0 7,660
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Table D-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During Nonoperation

of the SVE System, October 1997 Through September 1998. (8 Pages)

Sampk I ecatf°° (m bga
^

)
Zo°e

Drte
^°

Time
^e^
^

CC14
(ppmv)

CHC13
(PPmv)

MEH

(PP^)

QI2C12

(pp^)

Wat^

(PP^)
Comment

CPT•171 10 ft 3 2 2/2609810:33 -0.002 0.0 0.0 0.0 1.4 6,430

CPT-17111) @ 3 2 3/24198 11:13 0.005 1.2 0.0 0.0 15 10,400

CP'P-17/ 14 ft-- • 3 2 4/30/98 8:21 0.002 3.6 0.0 0.0 1.8 9,170

CPT-17/ ib ft 3 2 8 7:17 0.005 4.2 1.1 0.0 0.0 8,320

CP1`-17110 ft 3 2 6/29/98 7:41 -0.002 4.1 1.0 0.0 0.0 14,900

CPT-18/ 15 ft 5 2 12/1/97 13:04 -0.007 0.0 0.0 0.0 0.0 7,830

CPT-18/ 15 ft 5 2 1/10/98 1030 -0.010 0.0 0.0 0.0 0.0 4,320

CPf-18/ 15 ft 5 2 1/29/98 9:03 0.002 0.0 0.0 0.0 0.0 7,510

CPT-18/ 15 ft 5 2 2l26/98 10:18 -0.007 0.0 01) 0.0 0.0 5,890

CPT-18/ 15 ft 5 2 3l21A811:30 0.005 0.0 0.0 0.0 0.0 10,600

CPT-18/ 15 ft 5 2 4/30/98 9:06 0.005 1.0 0.0 0.0 0.0 9,470

CPT-18/ 15 ft 5 2 5/26/98 7:31 0.012 4.3 0.0 0.0 0.0 8,410

CFT-18/ 15 ft 5 2 /98 7:56 0.000 6.5 1.7 0.0 0.0 14,900

CPT-28/40ft 12 2 12/1/9713:33 -0.010 17.0 0.0 0.0 0.0 7,970

CPP-28/ 40 ft 12 2 1110/9811:48 -0.012 19.1 0.0 0.0 0.0 4,590

CPT-28/ A0 It 12 2 1(29198 9:38 -0.040 21.6 0.0 0.0 0.0 7,810

CPP-28/ 40 ft 12 2 1/29/98 938 -0.040 21.8 0.0 0.0 0.0 7,820 Duplicate

CPT-28/ 40 ft. 12 2 2/16198 70•.50 -0.010 19.2 0.0 0.0 1.4 6,250

CPT-28/ 40 ft 12 2 3/24/9812:40 0.032 11.7 0.0 0.0 0.0 13,700

CPT-28/ 40 ft 12 2 4/30/98 7:50 -0.035 13.3 0.0 0.0 0.0 8,490

Q'T-21A! 45 ft 14 2 12/119713:25 -0.022 185 0.0 0.0 1.4 8,040

CPT-21A/45ft 14 2 1/1019811:40 -0.010 30.5 0.0 0.0 2.0 4,600

CPT-21A/ 45 ft 14 2 1r29/98 9:29 -0.027 37.1 0.0 0.0 1.9 7,750
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Table D-2. Carbon Tetrac6bride Concentrations Monitored at the 216-Z-9 Welf6dd During Nonoperation
of the SVE System, October 1997 Through September 1998. (8 Pages)

8i^k ^ft0°
nepth
(m 68s) ZO°e

s.mple
Date 19ve

^^
^

ccla cHCa3

(PP^)

11^

(PP^)

c1I2c12

(PP^)

Watcr

(PP^)
Comment

CPT-21A/45ft 14 2 22619810:40 -0.037 213 0.0 0.0 1.5 6,370

CPT-21tV 45 ft 14 2 3/24/9811:06 0.042 42.9 0.0 0.0 2.2 10,900

CPT-21A/ 45 ft 14 2 3l24l9811:06 0.042 43.0 0.0 0.0 2.3 11,000 Duplicate

(TT-21A/ 45 ft 14 2 4/30198 8:11 -0.045 41.4 0.0 0.0 2.6 9,140

CPT-21A/ 45 ft 14 2 5/26/98 7:07 0.057 52.7 1.3 0.0 2.1 8,270

CPT-21A/ 45 ft 14 2 6/29198 7:33 -0.067 33.7 2.1 0.0 1.0 14,700

CPP-28/ 60 It 18 2 5/26198 6:52 0.015 1.3 0.0 0.0 0.0 8,100 SnbsliUrted for CPT-28/40 It

CPT-28/ 60 ft 18 2 6/29/98 7:23 -0.012 0.0 3.3 0.0 0.0 14,900 Substitored for CPT-28/40 ft

cPT-28/ 60 ft 18 2 8/14/98 11;54 0,027 1.3 0.0 0,0 0.0 9;750
Sabstiaued for CPT-28/40 ft; analyud
on 8/15/98

CPT-28/ 60 ft 18 2 929/9811;28 0.000 1.5 0.0 0.0 0.0 17,400_ Subatitutal-for cPT-28/40 ft

CPT-9A/ 60 ft 18 2 12/1/9712:25 -0.012 35.8 0.0 0.0 2.3 7,310

CPT-9!d60A 18 2 12/1W t2:25 -0.012 35.8 0.0 0.0 2.6 7,300 Duplicate

CP'P-9A! 60 ft 18 2 1/10/9815:00 -0.040 373 0.0 0.0 2.1 5,580

CPT4ALAaA,- 18
;

2 1110E48kS94 4040_ . 37.4 OAm OA 2.4 5,624_
..,. 18 ., a-2_, : ^. .39.1 0.0_

. _ ,
0.0 IS 7,,3

CPT4A/ 60 ft 18 2 2/26198 8:54 -0.052 40.9 0.0 0.0 2.8 5,510

CPT-9A/ 60 ft 18 2 3/24/9812:03 0.037 38.9 0.0 0.0 2.6 11,000

CPT-9A/ 60 ft 18 2 4/3019811:19 0.007 39.1 0.0 0.0 2.3 13,700

CPT-9A/ 60 ft 18 _ 2 5I26/98 9:24 0.065 38.8 0.0 0.0 3.7 8,360

CPT-9A/ 60 ft 18 2 6129198 9:30 0.000 38.0 1.3 0.0 1.8 20,200

CPT-9A! 60 It 18 2 8/14/98 12:20 0.080 30.4 0.0 0.0 2.2 9.660 Analyzed on 8/15A8

CPT-9A/ 60 ft 18 2 9l19198 11:41 0.007 41.1 0.0 0.0 1.0 17,700

^



Table D-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Weliseld During Nonoperation

of the SVE Svstem. October 1997 Through September 1998. (8 Pages)

Sompk Locatlon
Depth
(m^ Z°°e D̂ 'e

Differimitial

^
C04

(PPM)

CH(a3

(pPM)

MSH

(PpW)

CH202

(pP^)

R'ow

(PP^)
Commwt

CPT-24/ 7o ft 21 2 810:28 -0.005 1.8 0.0 0.0 0.0 13,800 Substituted for CPT-24/ 95 It

CPT-24/ 70 ft 21 2 5l26198 7:42 0.112 3.2 0.0 0.0 1.7 8,420 Subclituted for CPT-24/ 95 ft

CPT-24L 70 ft 21 2 6C29/98 8:04 -0.060 2.9 0.0 0.0 0.0 15,400 Sabstitaeed for CPf-24/ 95 ft

W15-82I83 ft 25 2 8 10:51 0.007 0.0 0.0 0.0 0.0 13,000 ^^^w^ ^Dg
now 3-mim>cep^

W15-8?/ 83 ft 25 2
I
5/26/98 8:50 0.137 5.5 0.0 0.0 5.5 8,450

S°mpkd 8om
wellhead

without tubing
afta 3-minuto purge

W15-81J 83 ft 25 2
I
6129198 11:33 0.015 0.0 0.0 0.0 2.3 19,000 Sampled

from
wellhead

wit6out tubing
aftc 3-mimrte purge

CPT-21A/ 86 ft 26 2 4/30/98 8:15 -0.087 169.0 1.5 0.0 3.1 9,220

CPT-21A/ 86 ft 26 2 5/26198 7:12 0.115 168.0 0.0 0.0 3.6 8,230

CPT-21A/ 86 ft 26 2 6129/98 7:36 -0.127 206.0 7.5 2.7 3.1 14,500

W15-95/ 86 ft 26 2 4/M8 9:44 -0.022 11.9 0.0 0.0 0.0 12,000
S°mpled from wellhead without tubing
afta 3-minute purge

W15-95/ 86 ft 26 2 5I26/98 8:21 0.144 15.0 0.0 0.0 1.5 8,520
Sampled from wellhead without tubing
after 3-minute purge

W15-95/ 86 ft 26 2 6/29/98 &45 -0.075 15.3 1.7 0.0 0.0 19,000
Sampled from wellhead without tubing
afta 3-miwrte purge

CPT-28/ 87 ft 27 2 4/30/98 8:04 -0.087 229.0 1.6 0.0 2.4 9,050

CPT-28/ 87 ft 27 2 5/26/98 7:00 0.110 229.0 1.8 0.0 1.7 8,160

CPT-28/ 87 ft 27 2 6129/98 7:26 -0.130 230.0 2.8 0.0 1.3 14,500

CPT-9A/91 ft 28 2 4/301981124 0.002 27.6 0.0 0.0 1.9 10,500

CP'P-9A/ 91 ft 28 2 5/26/98 9:29 0.067 34.5 0.0 0.0 3.2 8,190

CPT-9A/ 91 ft 28 2 6/29198 9:35 -0.045 33.6 0.0 0.0 1.7 15,800
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Table D-2. Carbon Tetrac6loride Concentrations Monitored at the 216-Z-9 We1lIIeld During,Nonoperalion
of the SVE System, October 1997 Through September 1998. (8 Pages)

Sample
Location Depth

Zone
Sanapk ^ CC14 CHC13 MEH CH2C12 Water

Comment(® b®s) Dste Time (kPa) (ppmv) (PPmo) (PPmo) (PPMT) (PPmv)

W15-218U/ 106 It 32 3 4/30I98 10:03 0.080 0.0 0.0 0.0 1.1 12,900
Sampled from wellhead without tubing
after 3-minute purge

W15-218U/ 106 It 32 3 4/30N8 10:10 0.080 0.0 0.0 0.0 0.0 12,400
Sampled from wellhead without tubing
after 10-minute purge

W15-218U/ 106 ft 32 3
I
5/26/98 8:06 0.229 0.0 0.0 0.0 0.0 8,300 Sampled from wellhead without tubing

after 3-minute purge

W15-218U/ 106 ft 32 3 5/26/98 8:11 0.229 0.0 0.0 0.0 0.0 8,270 Sampled from wellhead without tubing
after 10-minute purge

W15-218U/ 106 It 32 3 6/29/98 8:36 -0.227 0.0 1.9 0.0 0.0 18,000
Sampled from wel)head without tubing
after 3-minute purge

W15-223/ 110 It
1

34 3 4/30/98 10:22 0.010 0.0 0.0 0.0 0.0 15,000
Sampled from weiifiead without tubing
after 3-minute purge

W15-223/ 110 It 34 3 5/26(98 7:55 0.154 2.2 0.0 0.0 0.0 8,340
Sampled

^^^^o^^^
after

^
purge

W15-223/ 110 ft 34 3 8:25 -0.085 0.0 0.0 0.0 0.0 12,900

._... ._
Sampl^ Sum Weibead wtthout tubmg
afta 3-minute purge

__. 35 $ O il^ 9S 7 ^ ^^ ' U g' _ uwnthout mb^._

W15-217/ 114 It 35 3 4/30198 8:52 -0.057 18.8 0.0 0.0 0.0 8,880 ^^^^^^tubing
purge

W15-217/ 114 ft 35 3 4/30198 8:59 -0.057 25.4 1.0 0.0 0.0 8,770
Sampled from wellhead withom tubing
after 10 minute purge

W15-217/ 114 It 35 3 5/16198 7:25 0.174 630.0 5.2 0.0 0.0 8,480 Tubing installed 5/19/98

W15-217/ 114 It 35 3 5/26198 7:25 0.174 458.0 5.3 0.0 1.4 8,480 Duplicate

W15-217/ 114 ft 35 3 6/29/98 7:50 -0.157 504.0 4.2 0.0 1.2 14,400

CPT-24/ 118 ft 36 3 4/30198 9:30 -0.080 37.7 1.6 1.6 2.9 10,200
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Table D-2. Carbon Tetrachloride Concentrations Monitored atthe 216-Z-9. We118eld During Nonopera6on
of the SVE System, October 1997 Through September 1998. (8 Pages)

sampk l oc.aoo nepm
Im ^1 zoa sampb

11ate 1,me
^
^

ccw

crt+^)

cllcl3

(l^P^)

MES

(PP^)
C
cl^•l

W.hr

(PP^1
comm^l

CPT-24/ 118 ft 36 3 8 9:30 -0.080 38.0 1.7 1.6 2.6 9,710 Duplicare

CPT-24/118 ft 36 3 5126/98 7:48 0.224 36.5 0.0 0.0 2.7 8,420

CPT-24/ 118 ft 36 3 6129198 8:08 -0.172 37.5 1.8 1.2 3.0 15,700

CPT-24/ 118 ft 36 3 6129/98 8:08 -0.172 37.8 1.9 1.4 2.3 15,700 Duplicate

W15-9U 176 ft 53 6 1211197 -- -- - - -- -- Not in aervice

W15-91J 176 ft 53 6 1/1098 15:10 0.050 13.3 0.0 0.0 1.3 5,680

W15-9L 176 ft 53 6 1l29/98 -- -- -- -- -- - Unable to sample; radiological concern

W15-9L 176 It 53 6 215/98 8:00 -0.740 14.6 0.0 0.0 1.3 7,940

W15-9L 176 It 53 6 215198 8:00 -0.740 14.6 0.0 0.0 1.1 7,970 Duplicate

W15-9L 176 ft 53 6 2l26/98 9:34 -0.543 8.7 0.0 0.0 1.2 5,810

W15-91J 176 ft 53 6 Pn4I98 0.204 14.6 0.0 0.0 1.7 9,780

W15-9L 176 ft 53 6 4/30/98 9:52 0.092 14.0 0.0 0.0 1.6 10,900

W15-9U 176 ft 53 6 5/26198 8:27 0.254 15.0 0.0 0.0 2.4 8.420

W15-9U 176 ft 53 6 6/19198 8:51 -0.249 8.6 2.0 0.0 0.0 18,800 -

W15-216U 180 ft 55 5 12I1l97 -- -- - - -- - Not in service

W15-21611 180 ft 55 5 1/10/98 8S4 -0.095 14.1 0.0 0.0 0.0 4,190

W15-216U 180 ft 55 5 1/29198 8:11 0.177 15.5 0.0 0.0 0.0 7,380

W15-216U 180 ft 55 5 2R6/98 8:33 -0.568 15.0 0.0 0.0 1.2 5,630

W15-216U 180 ft 55 5 3/24/98 12:52 0.291 17.3 0.0 0.0 0.0 13,400

W15-216U 180 ft 55 5 4f30/9811:00 0.012 15.0 1.1 1.0 0.0 14,100

W15-216L 180 ft 55 5 5l26/98 8:59 0.120 15.3 0.0 0.0 1.6 8,480

W15-216L 180 8 55 5 6/29/98 11:38 -0.012 12.8 3.4 1.9 4.1 21.500

W15-61/ 182 ft 55 6 12/1/97 - - - - -- - Not in service
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Table D-2. Carbon Tetraehloride Concentrations Monitored at the 216-Z-9 WeMeld During Nonopention
of the SVE 3sstem. October 1997 ThrouPh September 1998. (8 Pases)

^O^1e 1 °qft0^
Depth
(m b^a) ^

Smmple
1)ue 'tYme

DW^

^
cCW

(PP^)

CHQ3

(PP^)

MEK

(PP^)

CH2C12

(PP^)

water

(PP^)
Comment

W15-6L/ 182 ft 55 6 1l10/98 9:52 -0.067 15.2 0.0 0.0 1.9 5,620

W15-611 182 ft 55 6 1J29198 833 0.807 16.1 0.0- 0.0 2.2 7,490

W15-6L 182 ft 55 6 2f26J98 9:20 -0545 16.1 0.0 0.0 2.8 5,860

W15-6U 182 ft 55 6 3I24/9811:40 0.214 16.3 0.0 0.0 2.0 11,100

W15-6dJ 182 ft 55 6 4/3019810:36 0.095 16.4 0.0 0.0 2.3 14,400

W15-GtJ 182 ft 55 6 S/26198 8:34 0.252 17.8 0.0 0.0 2.2 8,470

W15-61J 182 At 55 6 6r29/98 837 -0.252 17.6 1.6 0.0 2.5 18,200

Note: Concentudoats recorded in Ohis We as 0.0 ppmv were measarad a<1.0 ppmv.
-m8pdau._. _...... . . '

lfy"9 = b61O6YV@i1n1 EurfSfC
CC14:CabO® maaChiaide

C11202 = muhy3eoeshtondE

CHQ3 = chl0lofixm
MEK a mdhylafhyl ketone
PPmv°'1artsPaml$oeby volu®e
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BHI-00720

Appendix D - FY 1998 Soil Vapor Monitoring Data Rev. 6

Table D-3. Carbon Tetrachloride Concentration Standard
Analyaes, October 1997 Through September 1998.

Carbon
Tetrachloride
Concentration

Standard

(PPMV)

Carbon
Tetraehloride
Concentration

Analyzed
( v)

Date
Analyzed

Time
Analyzed

B&K Serial
Number

27.6 24.9 12/01/97 15:32 1747619

27.6 24.3 01/10/98 15:29 1747619

27.6 24.0 01/29/98 12:40 1747619

27.6 24.1 02/05/98 8:36 1747619

27.6 25.2 02/26/98 14:04 1747619

27.6 23.9 03/25/98 9:32 1747619

27.6 24.6 04/30/98 11:54 1747619

27.6 23.3 05/26/98 15:57 1732828

27.6 23.2 06/29/98 9:56 1732828

25.5 24.6 08/14/98 7:19 1715232

25.5 25.5 08/14/98 8:08 1715232

25.5 25.4 09/29/98 11:59 1715232

25.5 25.4 09/29/98 12:55 1715232

Perfornwnce Eval. Reportfor SVE at the Carbon Tet Site, Feb. 1992 - Sept. 2001
June 2002 D-15



BHI-00720

Appendix D - FY 1998 Soil Vapor Monitoring Data Rev. 6

Table D-4. Blank Analyses', October 1997Tdrou^,^eptember I.M.

SampleI^^ Sampk Date ^e CC14
(ppmv)

CH{23

(ppmv)
I

v)
CA2C12

(ppmv)

Water

(ppmv)

Blank 12/01/97 15:30 0«0 0.0 .0 0.0 6,810

Blank 12101/97 16:19 0.0 0.0 ,_ .0 0.0 7,200

Blank 01/10V98 15:25 0:0 0.0 10.0 0.0 5,000

Blank 0U1(1P98 16:21 0:0 0.0 1 .0 0.0 4,020

Blank 01/29/98 12:38 0.0 0.0 ,0.0 0.0 7,300

Blank 01/29/98 13:36 0.0 0.0 5.0 0.0 8,160

Blank 02/05/98 8:34 0.0 0.0 .0 0.0 7,850

Blank 02/O5/98 8:42 0.0 0.0 10.0 0.0 8,050

Blank 01/2998 14:02 0.0 0.0 10.0 0.0 5,720

Blank 02/26/98 14:56 0.0 0.0 0.0 0.0 5,080

Blank 03/24/98 13:05 0.0 0.0 0.0 0.0 8,190

Blank 03/24/98 14:01 0.0 0.0 1 .0 0.0 7,770

Blank 04/30t98 11:52 0.0 0.0 1 .0 0.0 11,700

Blank 04/311i98 12:52 0.0 0.0 0 0.0 8,320

Blank 05/26/98 15:59 0.0 1.5 9.0 0.0 8,970

Blank 05/26/98 16:57 0.0 0.0 0.0 0.0 8,510

Blank 06/29/98 9:53 0.0 0.0 .0 . 0.0 8,790

Blank 0929/98 10:44 0.0 0.0 0.0 0.0 11,700

Blank 06/29/98 11:53 0.0 0.0 i0.0 0.0 9,180

Blank 06/29/98 12:01 0.0 0.0 0.0 0.0 11,000

Blank 08/14/98 7:20 0.0 0.0 0 0.0 9,100

Blank 08/14/98 8:10 0.0 0.0 i0.0 0.0 10,500

Blank 09/29/98 11:57 0.0 0.0 10.0 . 0.0 9,480

Blank 09/29/98 . 12:57 0.0 0.0 0.0 0.0 9,470

Note: Concentrations recoaded in this table as 0.0 ppmv were measured as <1.0 ppmv.
' Analyses of the vapor hadapace in blank samples of deionized water.
CC14 - carbon roharNO[ide
CHC13 ss ebl0nDf0lm
MEK = methylethyl ketone
CH202 = methylene eWollde

Performance Eval. Reportjor SVE at the Carbon Tet. Site, Feb. 1992 +$e

June 2002 D-16
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Table E-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Wellfield During
Nonoperation of the SVE System, October 1998 Through September 1999. (8 Pages)

Samople I.ocatfon Depm
(m6gs)

Zone sampl°
Date Time
^
^)

cQ4
(ppmv)

CHC1.'i
(PPmo)

MIIC

(PPmo)

CH2C12

(PPmv)
Wafer

(PPIKV)
Comment

c02
(`1^)

79-03/ 5 ft 2 1 4/26/1999 8:36 -0.002 0.0 0.0 0.0 0.0 5,400

79-03/ 5 ft, 2 1 5/25/1999 8:03 0.005 0.0 0.0 0.0 0.0 9,910

79-03/ 5 ft 2 1 6/28/1999 7:44 0.002 0.0 0.0 0.0 0.0 10,400

79-06/ 5 ft 2 1 11/5/1998 8:30 -0.025 0.0 0.0 0.0 0.0 13,400

79-0615 2 1 1211/1998 8:07 -0.090 0.0 0.0 0.0 0.0 7,490

79-0615 ft 2 1 12131/1998 8:05 -0.110 0.0 0.0 0.0 0.0 9,080

79-06/ 5 ft 2 1 112611999 751 -0.057 0.0 0.0 0.0 0.0 5,880

79-0615 ft 2 1 2/23/1999 9:09 -0.007 1.2 0.0 0.0 0.0 7,930

79-06/ 5 tt 2 1 3/21I1999 8:39 0.002 0.0 0.0 0.0 0.0 8,680

79-06/ 5 ft 2 1 4C1099910:38 0.002 0.0 0.0 0.0 0.0 7,210

79-06/ 5 ft 2 1 5l25/1999 9:40 0.005 1.4 0.0 0.0 0.0 10,400

79-06/ 5 ft 2 1 6/28/1999 9:14 0.005 1.2 0.0 0.0 0.0 13,000

79-11/ 5 ft 2 1 11/5/1998 9:02 0.000 2.8 0.0 0.0 0.0 13,100

79-11/ 5 ft 2 1 12/1/1998 8:38 -0.005 0.0 0.0 0.0 0.0 7,610

79-11/ 5 ft 2 1 12/31/1998 8:23 -0.005 2.9 0.0 0.0 0.0 9,040

79-11/ 5 ft 2 1 1/26/1999 8:17 -0.015 1.9 0.0 0.0 0.0 6,010

79-11/ 5 ft 2 1 2/23/1999 9:30 0.000 1.6 0.0 0.0 0.0 8,210

79-11/ 5 ft 2 1 3/22/1999 9:30 0.005 2.5 0.0 0.0 0.0 9,530

79-11/53t 2 1 4/29199911:04 -0.057 1.5 0.0 0.0 0.0 8,100

79-11/ 5 ft 2 1 5/25/199911:00 0.005 1.4 0.0 0.0 0.0 14,500

79-11/ 5 ft 2 1 6/28/1999 9:32 0.005 0.0 0.0 0.0 0.0 14,600

87-05/ 5 ft 2 1 4/26/1999 10:48 0.005 1.0 0.0 0.0 0.0 7,670

87-05/ 5 ft 2 1 5/25/199910:47 -0.005 1.0 0.0 0.0 0.0 12,300

87-05/ 5 ft 2 1 6128/1999 9:25 0.002 0.0 0.0 0.0 0.0 13,600

87-09/ 5 ft 2 1 11/5/1998 9:29 0.000 0.0 0.0 0.0 0.0 12,900
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Table E-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18JZ42 Welflleld During
Nonoperation of the SVE System, October 1998 Through September 1999. (8 Pages)

Sample 14=Wn Depfh
(m 68s)

Zone Sample
Date 11me
^

oft)
CC14
(PPOV)

CHCI3 MEK
(PPOV)

CH202
(PPmv)

Water
(PPmv)

Comment C02
(%)

87-09/ 5 ft 2 1 12/1/1998 9:11 0.000 0.0 0.0 0.0 0.0 7,770

87-09/ 5 It 2 1 12/31/1998 8:46 -0.010 1.1 0.0 0.0 0.0 8,870 ,

87-09/ 5 ft 2 1 1/26/1999 8:45 -0.015 0.0 0.0 0.0 0.0 6,100

87-09/5 ft 2 1 2I23/19999;49 0.002 0.0 0.0 0.0 0.0 8,380

87-09/5 ft 2 1 3/22119999:55 -0.115 1.2 0.0 0.0 0.0 9,890

87-0915It 2 1 4/26/199911:26 0.002 2.6 0.0 0.0 0.0 8,790
87-0915 ft 2 1 5/25/199911:20 0.045 2.4 0.0 0.0 0.0 19,800

87-09/5$ 2 1 628/1999 9:53 0.005 2.3 0.0 0.0 0.0 16,000

CPT-13A/ 9 ft 3 2 4l29199911:10 0.010 0.0 0.0 0.0 0.0 8,040

CP17-13A/ 9 ft 3 2 5/25/19991104 -0.005 1.0 0.0 0.0 0.0 13,700

CPT-13A/9ft 3 2 6f28/19999:37 0.007 0.0 0.0 0.0 0.0 12,200

CBT-31/ 25 ft 8 2 4126/199910:15 0.002 0.0 0.0 0.0 0.0 6,380

CPT-31/ 25 ft 8 2 5)25/1999 8:52 -0.002 0.0 0.0 0.0 0.0 10,600

CPT-31/ 25 ft 8 2 628/1999 8:26 0.000 0.0 0.0 0.0 0.0 10,800

CPT.3ail 25 it. 8 2 1115/1998 8:37 0.000 1.0 1.1 0.0 0.0 12,700

CP'1'-32! 25 ft 8 2 12/1/1998 8:15 -0.015 2.1 0.0 0.0 0.0 7,490

...5 . .. S.1L . :

^

:St.

.

:

.. ^CPT>32/ 25 ft 8 2 1/26/1999 8:02 -0.020 7.0 0.0 0.0 0.0 5,660

CPT-31125ft 8 2 2l23/19999:15 0.000 7.4 0.0 0.0 0.0 8,150

CPT-32/ 25 ft 8 2 3/22/1999 8:46 0.005 8.3 0.0 0.0 0.0 8,950

CPP-32/ 25 ft 8 2 426/1999 1043 0.000 10.0 0.0 0.0 0.0 7,770

CPT-32125 ft 8 2 5/15/1999 9:45 -0.002 9.1

.

0.0 0.0 0.0 11,400

CPT-32J 25 ft 8 2 6128/1999 9:20 0.007 8.4 0.0 0.0 0.0 12,200

CYT-30/ 28 ft 9 2 11/5/1998 8:04 -0.002 0.0 1.1 0.0 0.0 12,600

CPT-30J 28 ft 9 2 19J1/1998 7:46 -0.005 0.0 0.0 0.0 0.0 7,410

CPT-30V 28 ft 9 2 12%31/1998 7:47 -0.007 0.0 0.0 0.0 0.0 8,860
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Table E-1. Carbon Tetracbioride Concentrations Monitored at the 216-Z-1A/Z-18JZ-12 Wellfield During
Nonoperation of the SVE System, October 1998 Through September 1999. (8 Pages)

SanVk Afttioa Depth
(mbga)

ZOna Swipk
Date That

PDiffenagind
ream
oama)

CCW
(ppmv)

CHC13
(pPmv)

MEg

(pp®o)

CffiC12

(pp®o)
Water
(pPnv)

Comment C02
(90)

CPT-30/28 ft 9 2 1/2611999 735 -0.022 0.0 0.0 0.0 0.0 5,640

CPT-30/ 28 ft 9 2 7/23/1999 832 0.010 0.0 0.0 0.0 0.0 7,920

CPf-30128R 9 2 3/2711999 8:23 -0.139 0.0 0.0 0.0 0.0 8,720

CPL-30l 28 ft 9 2 4/261199910.,02 -0.189 3.2 0.0 0.0 0.0 6,590

CFT-30/28 ft 9 2 525/1999 8:39 -0.005 0.0 0.0 0.0 0.0 10,300

CPT-30J 28 $ 9 2 1999 8:10 -0.005 0.0 0.0 0.0 0.0 10,600

C1'T-7A/32 ft 10 2 11/5/1998 9:43 -0.005 1.7 0.0 0.0 0.0 13,300

CPT-7A/ 32 ft 10 2 1211/1998 9:17 0.000 2.4 0.0 0.0 0.0 7,990

CPT-7A/ 32 ft 10 2 12/3111998 8:51 -0.025 2.6 0.0 0.0 0.0 8,830

CPT-7A/ 32 ft 10 2 1/26/1999 9:13 -0.040 5.4 0.0 0.0 0.0 6,260

CPT-7A/ 32 ft 10 2 2119/1999 935 0.015 3.5 0.0 0.0 0.0 8,300

CPT-7A/ 32 ft 10 2 3l12/199910:01 0.022 33 0.0 0.0 0.0 9,630

CPT-7A/ 32 ft 10 2 6/199911:31 0.005 3.2 0.0 0.0 0.0 8,720

CPT-7A/ 32 ft 10 2 5f251199911:24 0.005 3.7 0.0 0.0 0.0 21,300

CPT-7A/ 32 ft 10 2 6/28/1999 9:58 0.017 2.6 0.0 0.0 0.0 15,000

CPT-1A/ 35 It 11 2 426/1999 8:21 -0.002 2.8 0.0 0.0 0.0 5,140

CPT-l4/ 35 ft 11 2 1999 733 -0.017 3.0 0.0 0.0 0.0 10,000

CPT-1A/ 35 ft 11 2 6/28/1999 7:30 -0.002 2.1 0.0 0.0 0.0 9,540

CPT-33/40R 12 2 19999.09 -0.002 2.3 0.0 0.0 0.0 5,440

CPT33/40S 12 2 5R5/1999827 -0.027 2.6 0.0 0.0 0.0 10,300

CFf33/40ft 12 2 -0.005 2.1 0.0 0.0 0.0 10,100

CPP-34/ 40 ft 12 2 4/291999 8:44 -0.080 1.3 0.0 0.0 0.0 5,410

CPT-34/ 40 ft 12 2 5/25/1999 8:10 -0.007 1.4 0.0 0.0 0.0 9,990

CPT-34/ 40 ft 12 2 6/28/1999 731 -0.005 1.5 0.0 0.0 0.0 10,500

CPT-34/ 40 ft 12 2 7/30/1999 7:22 -0.012 1.7 0.0 0.0 0.0 13,100

CPT-34/ 40 ft 12 2 9/14/1999 SS9 -0.002 1.1 0.0 0.0 0.0 ..on 0.0

C=!
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Table E-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-1&7M2 WellHeld During
Nonoperatfon of the SVE System. October 1998 Throurh Seotember 1999. (8 Pases)

Sampk Locatbn Depm
(m bV)

Zoa SaRIPIe
Dah Time
^

Oft)

cC14
(ppmv)

CHC13
(ppmv)

MEK
(ppmv)

CH202
(ppmv)

Water
(ppmv)

comment c02
(%)

CPT-34/ 40 ft 12 2 9/28/1999 8:48 -0.020 1.1 0.0 0.0 0.0 5,660

CP17-30/ 68 ft 21 2 4/261199910:09 0.015 3.0 1.0 0.0 1.7 6,240

CPT-30/ 68 ft 21 2 5/25/1999 8:45 -0.060 1.6 0.0 0.0 1.5 9,940

CPT-30/ 68 ft 21. 2 6/28/1999 8:15 -0.012 1.7 0.0 0.0 1.4 9,470

CPT-13A/ 70 ft 21 2 4f26l199911:14 0.020 5.3 0.0 0.0 0.0 8,140

CPT-13A/ 70 ft 21 2 5R5/19991108 -0.007 5.4 0.0 0.0 0.0 16,300

CPT-13A/ 70 ft 21 2 6128/1999 9:41 -0.012 5.6 0.0 0.0 0.0 14,400

CPT-31/ 76 ft 23 2 4/26I199910:20 -0.057 4.2 1.4 0.0 0.0 6,580

CPT-31/ 76 ft 23 2 5/25/1999 8:56 -0.122 2.2 0.0 0.0 0.0 10,500

CPT-31/ 76 ft 23 2 6J28/1999 8:30 -0.032 3.2 0.0 0.0 0.0 10,800

CPT-33/ 80 ft 24 2 4C1611999 413 4062 7.6 1.5 0 n 1 n 5,710

CPT-33/ 80 ft 24 2 5/25/1999 8:32 -0.192 8.5 0.0 0.0 1.0 10,600

CPT-33J 80 ft 24 2 6/28f1999 8:03 -0.042 9.2 1.0 0.0 0.0 10,600

cP'f-34f-86 # 26 2 4l26f}9998:56 -0.127 0.0 5.2 2.6 2.7 4,380 SqWic very difficult 14 pull,
approx. 1/8-L pmge and sample

CPT-34/ 86 ft
^ -imp

26 2 5/25/1999 -0.050
_ . _ _ ^ _.. ._

Unabk to pull sampk from CpT-
f^3 3lt^411L - ..__. .

CPT-34/ 86 ft 26 2 6l28/1999 -0.027 Unable to pull eample 5rom CPT-
3M86ftor CPT-34/60ft

CPT-lA/91 ft 28 2 42611999 827 -0.005 41 0.0 0.0 0.0 4,680

CPT-1A/ 91 ft 28 2 5125/1999 737 0.007 0.0 0.0 0.0 0.0 9,410

CPT-1A/ 91 ft 28 2 6I28/1999 7:35 0.002 2.4 0.0 0.0 0.0 8,820

CPT-1A/91ft 28 2 7/30J19997:14 -0.002 2.1 0.0 0.0 0.0 12,100

CPT-1A/ 91 ft 28 2 9/14/1999 847 -0.007 3.3 1.3 0.0 3.1 8,500 0.0

CPT-1A/ 91 ft 28 2 9/28/1999 8:38 -0.015 0.0 0.0 0.0 0.0 5,360

CPT-4A/ 91 ft 28 2 4/26/199910:29 -0.002 10.9 0.0 0.0 3.1 7,200

CPT-4A/ 91 [t 28 2 5125/1999 9:30 -0.164 14.1 0.0 0.0 3.3 10,300

\ ^
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Table E-1. Carbon Tetrac6loride Concentrations Monitored at the 216-Z-1A/Z-18lZ12 We1lHeld During
Nonoperation of the SVE System, October 1998 Through September 1999. (8 PaxeB)

Sample I oestl°° nePth
(m bts) ZO°e

San^ple
Date This

^^
^

ccMt
(PP^)

cHC13
(PP^)

11tES

(PP^)

efi2c12

(PP^)

w.ter
(ppmv)

comment CO21,^)

CPT-4A/ 91 ft 28 2 5125/1999 9:30 -0.164 14.1 0.0 0.0 3.4 10,200 IAiplioate

CPT4A/ 91 ft 28 2 6/28/1999 9:05 -0.057 14.4 0.0 0.0 2.6 11,500

W18-252SS1Y100 8 30 2 11/5/1998 8:21 0.045 18.2 0.0 0.0 0.0 14,200

W18-252SST/.100ft 30 2 12/1/1998755 -0.247 13.3 0.0 0.0 0.0 7,610

W18-2525$'Ll 100 ft 30 2 1213 U1998 7:55 0.040 22.7 0.0 0.0 0.0 9,100

W18-252SST711J0 ft 30 . 2 1/26/1999 7:43 -0.022 10.7 0.0 0.0 0.0 5,940

W18-252SST/ 100 ft 30 2 2R3/1999 8:59 0.015 24.0 0.0 0.0 0.0 8,050

W18-252SSf/ 100 ft 30 2 3/27/1999 8:31 0.015 23.2 0.0 0.0 0.0 8,710

W18-152/ 101 ft 31 2 11/5/1998 7:44 0.050 27.9 0.0 0.0 0.0 13,400

W18-152/ 101 ft 31 2 12/1/1998 7:23 -0.281 3.4 0.0 0.0 0.0 7,530

W18-152/ 101 ft 31 2 12f31/19987:25 0A22 25.2 0.0 0.0 r 0.0 8,890

W18-152/ 101 ft 31 2 1/26I1999 7:20 -0.077 31.7 0.0 0.0 . 0.0 5,920

W18-152/ 101 ft 31 2 2123/1999 8:34 -0.005 33.3 0.0 0.0 1.9 7,960

W18-152/ 101 ft 31 2 3/22/1999 8:06 0.010 3.3 0.0 0.0 0.0 8,810

WI8-I52/ 101 ft 31 2 3/22/1999 8406 0.010 3.1 0.0 0.0 0.0 8,640 Duplicate

W18-152/ 101 ft 31 2 4R6/1999 8:14 .-0.055 4.7 0.0 0.0 0.0 5,090

W18-152/ 101 ft 31 2 5/25/19997:45 -0.162 4.4 0.0 0.0 0.0 10,100

W18-1521 101 ft 31 2 6/28/19997:24 .0.017 2.0 0.0 0.0 0.0 9,490

W18-167/106ft 32 3 11/5/199810:05 0.007 127.0 1.3 0.0 4.4 13,800

W18-161/ 106 ft 32 3 12/1/1998 12:06 -0.025 205.0 1.9 0.0 5.9 9,310

W18-167/ 106 ft 32 3 12l31/1998 - - -- - - - Unable to gain access to Z-1A arib
to sample

W18-167/ 106 ft 32 3 9:06 -0.164 228.0 1.8 0.0 42 6,340

W18-167/ 106 ft 32 3 2/23/199911:22 0.075 218.0 2.1 0.0 3.2 10,300

W18-167/ 106 ft 32 3 322/1999 9:19 0.040 195.0 1.9 0.0 5.1 9,060

W18-167/ 106 ft 32 3 4I26/1999 932 -0.030 211.0 1.4 0.0 5.6 6,010

W18-167/ 106 ft 32 3 5/25/1999 9c 17 -0.147 219.0 1.4 0.0 5.1 10,800
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Table E-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18JZ-12 Wellfield During
Nonoperation of the SVE System, October 1998 Through September 1999. (8 Pages)

^k^^o Depth
(mbga)
^ S.^qe

Date Time
^

(EPIR1

cew
(rP®•)

cHCr+
(lurv)

MEK
(PPM)

cx2clz
(PPERV)

Water
cprENTl

^^ C02
(^1

W18-167/ 106 ft 32 3 628/1999 8:45 -0.055 173.0 1.2 0.0 5.8 11,100

W18-167/ 106 ft 32 3 6/28/1999 8:45 -0.055 174.0 1.4 0.0 4.4 11,100 Duplicate

W18-1581J 120ft 37 3 1115/1998957 0.017 172.0 0.0 5.8 167.0 14,200

W18-1581/ 120 ft 37 3 12/1/1998 11:58 -0.032 172.0 0.0 4.5 123.0 9,000

W18-158L 120 ft 37 3 12l31/1998 - -- - - -- -- Unable to gain access to Z- lA orib
to sample

W18-158L/ 120 ft 37 3 1/26/19998:55 -0.144 267.0 0.0 4.3 118.0 6,230

W18-158L 120 ft 37 3 2/23/199911:16 0.065 288.0 0.0 4.3 116.0 9,950

W18-158IJ 120 ft 37 3 3/22/1999 9:12 0.015 399.0 1.4 4.2 127.0 8,900

W18-1581/ 120 ft 37 3 4l26J1999 9:47 -0.037 492.0 0.0 5.5 132.0 6,180

W18-158L120 ft 37 3 5/25/1999 9:12 -0.167 329.0 0.0 53 137.0 10,400 HE
W18-158U 17.0 ft 37 3 6128/1999 8:40 -0.052 310.0 0.0 5.8 142.0 10,600

W18-2491 130ft 40 3 11/5/19989;5-3 0.037 215.0 2.3 0.0 0.0 14,180

W18-2491130 ft 40 3 12/1/1998 822 -0.269 23.3 0.0 0.0 0.0 7,720

-` - '184WI301t' 40 3 VI O:IIiT 208:0 1,5 0.0 0.0 8,920.

W1849T1308 40 3 126/19998a08 -0.105 188.0 0.0 0.0 1.6 6,110

+Jli 3._: 11R&._.., -i39A. ...-..ila A# 3,5

W18-249J 130 ft 40 3 3/27J1999 8:54 0.017 76.9 12 0.0 0.0 8,770

W18-249/ 130 ft 40 3 4/16/19991055 0.000 81.1 0.0 0.0 0.0 6,730

W18-249/ 130 ft 40 3 5115/19991032 -0.112 77.1 0.0 0.0 0.0 12,400

W18-249/ 130 ft 40 3 6/28/1999 8:54 -0.065 90.9 0.0 0.0 0.0 10,400

W18-248/ 131 ft 40 3 11/5/1998 9:09 0.085 93.5 2.0 0.0 1.3 13,800

W18-248/ 131 ft 40 3 12/1/1998 8:48 -0.374 98.0 1.4 0.0 2.2 7,900

W18-248/ 131 ft 40 3 12!31/1998 8:29 0.085 138.0 1.3 0.0 1.7 8980

W18-248/ 131 ft 40 3 1126/1999 8:24 -0.090 136.0 1.1 0.0 1.5 6,240

W 18-248/ 131 ft 40 3 2123/1999 9:37 0.015 148.0 1.2 0.0 1.5 8,460

W18-248/131 ft 40 3 3/21/1999 9:36 0.020 144.0 1.4 0.0 1.2 9,170
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Table E-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/&18/Z-12 Welltleld During

Nononeration of the SVE Svstem. October 1998 TLrouab September 1999. (8 Pages)

Sampk Location
^m
(m b^) Zorte

^

Date Tlme

DlQereatW
Premure

(
cQ4
(ppmv)

CHCCi

(PP^)

MEH

(PP^)

CH2t^2

(PP^)

Wuter

(PPmo)
Comm^t

c02
(96)

W18-248/ 131 ft 40 3 4I26/199911:20 -0.012 162.0 1.5 0.0 2.0 7,660

W18•2481131 ft 40 3 5l25/1999 11:14 -0.125 177.0 2.3 0.0 1.1 16,200

W18-2481131 ft 40 3 6/28/19999:48 -0.077 152.0 1.2 0.0 1.3 13=

W18-7/ 197 ft 60 6 11/5/1998 9:23 0.351 22.5 0.0 0.0 0.0 13,700

W18-7/ 197 ft 60 6 12/1/1998 8S4 -0.518 21.8 0.0 0.0 1.1 7,850

W18-7/ 197 8 60 6 12/31/1998 8c35 0.413 26.7 0.0 0.0 0.0 8,990

W18-71 197 ft 60 6 1/26/1999 8:31 0.035 26.4 0.0 0.0 0.0 6,270

W18-7/ 197 ft 60 6 2/23/1999 9:42 0.072 28.4 0.0 0.0 0.0 8,590

W18-7/ 197 ft 60 6 3/21/1999 9:42 -0.162 29.0 0.0 0.0 0.0 9,540

W18-12/ 198 ft 60 6 11/5/1998 7:53 0.418 7.5 0.0 0.0 7.3 13,700

W18-12/ 19E ft 60 6 1211/1998 7:35 -0.508 12.0 0.0 0.0 5.9 7,560

W18-121198 ft 60 6 12/31/1998 7:40 0.481 13.6 0.0 0.0 7.1 9,100

W18-12/ 198 ft 60 6 12611999 7:27 0.329 12.2 0.0 0.0 . 5.8 6,030

W18-12/ 198 ft 60 6 2/23/1999 8:43 0.047 183 0.0 0.0 4.7 8,050

W18-12/ 198 ft 60 6 3!2211999 8:14 -0.274 15.9 0.0 0.0 3.5 8,620

WI8-6U 208 ft 63 6 11/5/1998 - - -- -- -- - W18-01. fouud with tubing cut

W18-6U 208 ft 63 6 12/1/1998 - -- -- -- -- - Not in genria

WMQ:! 208 ft 63 6 12/31/1998 - - - -- - - Not in savice

W184U 20B ft 63 6 1l16/1999 - - -- - - Not in sa*ce

W18-6L/ =R 63 6 2123/1999 - Not in savix

W18-6112U8 ft 63 6 3/L?>1999 - - -- - - - Not in service

Now Conaauations recor&d in this table an 0.0 ppmv were measured as <1.0 ppmv.
- = no data CHC73 = ohlomform

ygs _ below Votaxi surfoo: 002 = cabon diaadde

CC14 = carbon tetnrLloeide I•ffiC a md6yldl6yl lcdaue

CH202=methylenechloaide . ppmv .*Pawt+Pamillionbyvolume

C=7
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Table E-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 WellSeld During Nonoperation
of the SVE Sygtem, October 1998 Through September 1999. (9 Pages)

Sample Location Depth
(m b®r)

Zone Swpk
Date Time
^

(kft)

eC14
(Ppmv)

CHCCi
(PPmv)

bIEH
(PPmr)

CA2CI2

(PPmv)

Water

(PPMV)
Comment C02

(%)

86-05/ 51t 2 1 750/1999 - - -- - - -- SOP 86-05 destroyed

86-05/ 5 ft 2 1 9/28/1999 9:33 0.000 0.0 0.0 0.0 0.0 6,450

86-05-01/ 5 ft 2 1 9/14/1999 -- -- - - - - Unable to locate semple point

864615 ft 2 1 12J1/1998 10:52 0.005 0.0 0.0 0.0 0.0 8,420 Substitute for 86-07R

86-06/ 5 ft 2 1 12/31/1998 10:15 -0.007 0.0 0.0 0.0 0.0 9,890

86-0615 ft 2 1 1/26/1999 10:34 -0.047 0.0 0.0 0.0 0.0 7,640

86-0615 ft 2 1 2l23/1999 11:38 0.005 1.5 0.0 0.0 0.0 10,500

864615 ft 2 1 3/22/1999 10:36 0.012 1.9 0.0 0.0 0.0 9,430

86-06/ 5 it 2 1 7l30/1999 -- - -- -- -- - Pump failure

86-06/ 5 ft 2 1 9/14/1999 11:31 0.012 0.0 0.0 0.0 1.3 10,600 0.0

86-06/ 5 ft 2 1 9R8/1999 11:28 0.007 0.0 0.0 0.0 0.0 8,180

86-07R/ 5 ft 2 1 11/5/1998 -- -- -- - -- - Destroyed; substitute 86-06

94-01/ 5 ft 2 1 7/307[999 8:32 0.010 1.4 1.1 0.0 0.0 16,100

94-07J 5 ft 2 1 9/14/1999 10:37 0.007 0.0 0.0 0.0 1.8 10,000 0.0

94-01l5 ft 2 1 9/281199910:31 0.002 0.0 0.0 0.0 0.0 8,480

94-0715 ft 2 1 3/22/1999 -- -- -- - - - Unable to locate SOP 94-02

95-11/5 ft 2 1 11/5/1998 10:48 0.002 0.0 0.0 0.0 0.0 12,900

95-11/5ft 2 1 12/1/1998 10:07 0.002 0.0 0.0 0.0 0.0 7,870

95-11/ 5 ft 2 1 12/31/1998 9:29 -0.035 1.5 0.0 0.0 0.0 8,890

95-11/ 5 ft 2 1 1/26/19999:53 -0.012 2.5 0.0 0.0 0.0 6,680

95-11/ 5 It 2 1 2/23/1999 0.000 -- -- -- -- - Unable to pnll sample from
SGP 95-11

95-11/ 5 ft 2 1 3/'2?/1999 - Unable to pull sample from SGP
95-11; tubing full of dirt

95-12/ 5 It 2 1 11/5/1998 10:38 0.000 1.2 1.1 0.0 0.0 13,700

95-12/ 5 ft 2 1 12/1/1998 9:47 0.000 0.0 0.0 0.0 0.0 8,260
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Table E-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 WeAlBeld During Nonoperation
of the SVE System, October 1998 Through September 1999. (9 Pages)

^^
Locatlon

^

(m bta) ZO°e

^k

Date 17me

niererenni

^
ccla
(PPmo)

cllcn
(PPmv)

11iEH

(PPmv)

ca2cn

(PPmv)

W.hr

(pPW)
Comment

c02
(96)

95-12/ 5 ft 2 1 12/31/1998 9:14 -0.037 1.2 0.0 0.0 0.0 8,760

95-12/ 5 ft 2 1 1l26/1999 9:37 -0.012 1.3 0.0 0.0 0.0 6,580

95-12/ 5 ft 2 1 2/13/199910:17 -0.002 1.2 0.0 0.0 0.0 8,400

95-12/ 5 ft 2 1 3/2211999 - - -- - - - SGP 95-12 destroyed

95-14/ 5 ft 2 1 7/30/1999 -- -- -- -- -- - Pump failare

95-14/ 5 ft 2 1 9/14/1999 - - -- - -- - Unable to locate sample point

CPT-16/ 10 ft 3 2 11/5/1998 11:34 0.000 1.5 0.0 0.0 0.0 13,000

CPT-16/ 10 ft 3 2 12/1/1998 10:59 0.000 0.0 0.0 0.0 0.0 8,500

CPT-16/10ft 3 2 12/31/199810:21 -0.007 0.0 0.0 0.0 0.0 10,300

CPT-16/ 10 It 3 2 1/26/1999 10:40 -0.022 0.0 0.0 0.0 0.0 7,880

CPT-16/ 10 ft 3 2 2/23/1999 11:43 -0.002 1.0 0.0 0.0 0.0 9,590

CPT-161 10 ft 3 2 3/29/1999 11:17 0.017 0.0 0.0 0.0 0.0 11,600

CPT-16/ 10 ft 3 2 7/30/1999 - - -- - - - Pump failute

CPT-16J 10 ft 3 2 9/14/1999 12:09 0.025 0.0 0.0 1.0 1.0 12400 0.1

CPT-16/ 10 ft 3 2 9/28/1999 11:57 0.007 0.0 0.0 0.0 0.0 12,400

CPT-17/ 10 ft 3 2 11/5/1998 10:31 0.000 3.2 0.0 0.0 0.0 13,000

CPT-17/ 10 ft 3 2 12/1/1998 9:41 -0.005 1.7 0.0 0.0 0.0 8,110

CPT=17/ 10 ft 3 2 12/31/1998 9:10 0.000 3.2 0.0 0.0 0.0 8,770

CPT-17/ 10 ft 3 2 1/26/1999 9:33 -0.012 3.7 0.0 0.0 0.0 6,510

CPT-17/ 10 ft 3 2 2/23/199910:13 -0.007 3.4 0.0 0.0 0.0 8,550

CPT-17/ 10 ft 3 2 3/23/1999 10:28 0.007 5.1 0.0 0.0 0.0 13,700

CPP-17/ 10 ft 3 2 7/30/1999 8:08 0.002 2.1 0.0 0.0 0.0 16,900

CPT-17/ 10 ft 3 2 9/14/1999 9:35 0.007 2.6 0.0 0.0 1.7 9,550 0.2

CPT-17/ 10 ft 3 2 9/28/19999:22 -0.002 2.3 0.0 0.0 1.1 6,560

CPT-18/ 15 ft 5 2 11/5/1998 10:44 0.000 0.0 0.0 0.0 0.0 13,300

CPT-18/ 15 ft 5 2 12/1/1998 10:03 0.000 0.0 0.0 0.0 0.0 8,080
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Table E-2. Carbon Tehscbloride Concentrations Monitored at the 216-2r9 Welltield During Nonoperation

of the SVE System, October 1998 Through September 1999. (9 Pages)

sampk l ocauua Depth
(m bgs)

zose samph
nate Time

p^remlare
Oft)

ccW
(ppan)

cac19

(rPd•)
hm
(rPmv)

cH?M
(ppsav)

Water
(ppar)

Comment
c02

M

W15-82/83ft 25 2 11/5/199811:14 0.037 46.4 1.7 2.7 62.6 13,100

W15-82/83ft 25 2 11/5/199811:14 0.037 46.3 1.5 2.8 62.6 13,300 IwpHcate

W15-871 83 8 25 2 12!1/199810:45 -0.082 19.2 0.0 2.8 58.0 8,420

W15-82/ 83 ft 25 2 12/31/1998 10M -0.007 23.1 0.0 2.5 583 10,400

W15.82! 83 ft 25 2 1/26/199910:28 -0.249 22.1 0.0 1.4 32.0 7,840 Ope°ed for vertical velocity profiling
1/6-1/19

W15-82/ 83 ft 25 2 1/26/1999 10:28 -0.249 22.0 0.0 1.4 32.8 7,790 Dup0cate' °pe°ed for veatical
velceity profiltn8 1/6-1/19

W15-82/ 83 It 25 2 2I23/1999 11:32 -0.055 24.6 0.0 1.6 37.1 10,900

W15-82/ 83 It 25 2 3I21J199910:43 0.125 18.5 1.1 1.3 32.1 10,800

W15-82/ 83 ft 25 2 7/30/1999 - -- -- - - - 1'ump failure

W15-82/ 83 ft 25 2 9/14/199911:21 0.077 423 2.9 2.0 31.2 9,680 0.0

W15-82/ 83 ft 25 2 9/28/1999 11:25 -0.015 38.1 2.3 1.5 27.0 10,500

CPT-21A/ 86 It 26 2 11/5/1998 10:23 -0.015 126.0 1.8 0.0 0.0 13,200

CPT-21A/ 86 ft 26 2 12/1/1998 9:32 -0.194 74.6 0.0 0.0 1.2 8,010

CPT-21A/ 86 ft 26 2 12/31/1998 9:04 -0.042 140.0 1.1 0.0 1.6 8,690

CPT-21AI 86 ft 26 2 1/2611999 9:27 -0.202 148.0 1.1 0.0 1.5 6,430

CPT-21A/86 ft 26 2 223/1999 10:07 0.037 142.0 0.0 0.0 1.7 8,460

CPT-21A1 86 ft 26 2 3123/1999 10:07 -0.102 119.0 1.1 0.0 1.0 12,600

CPT-21lYf 86 ft 26 2 4126/1999 11:43 -0.005 90.9 0.0 0.0 0.0 9,390

CPT-21A186 ft 26 2 5125/199911:38 -0.120 61.9 0.0 0.0 0.0 22,700

CPT-21A! 86 It 26 2 6/28/199910:17 -0.010 82.0 0.0 0.0 0.0 18,900

CPT-21A186 ft 26 2 7/30/1999 8:00 -0.070 66.6 0.0 0.0 0.0 15,500

CPT-21A/ 86 It 26 2 9/14/1999 9:28 -0.020 12.6 0.0 0.0 3.9 9,320 0.0

CPT-21A/ 86 ft 26 2 9/L8/I999 9:16 -0.100 123.0 0.0 0.0 2.1 6,370

W15-95/ 86 ft 26 2 11/5/1998 11:05 0.040 39.4 0.0 0.0 1.2 13,200

W15-95/ 86 ft 26 2 12/1/1998 10:37 -0.125 25.4 0.0 0.0 2.3 8,230
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Table E-2. Carbon Tetrac6loride Concentratlona Monitored at the 216-Z-9 Welltield During Nonoperation
of the SVE System, October 1998 Through September 1999. (9 Paees)

Snmple Imc.aun ^
(m nV)

ZoM s.t.pk
Date Time
^

oft

cc14
(ppmV)

CHCn
(ppav)

MEK
(plMV)

ca2ca

(ppMV)

W.ber

(PPMV)
Comment

C02
('b)

W15-95/ 86 ft 26 2 12131119981002 -0.339 37.3 0.0 0.0 2.5 9,950

W15-95/ 86 ft 26 2 1/26/199910:22 -0.237 28.1 0.0 0.0 2.9 7,470

W15-95/ 86 IN 26 2 2123/199911:05 -0.052 30.6 0.0 0.0 2.9 10,100
W15-95/ 86 ft 26 2 3122/1999 11:11 -0.092 27.1 1.3 0.0 2.6 11,700

W15-95/ 86 ft 26 2 7/30/1999 -- - - - -- - Pump failure

W15-95/ 86 ft 26 2 9/14/1999 11:14 -0.379 8.3 0.0 1.7 12.5 9,560 0.0

W15-95/ 86 ft 26 2 9/28/199911:18 -1.390 7.6 0.0 0.0 9.3 9,610

W15-218SST/ 86 ft 26 2 7/30/1999 - -- -- -- -- -- Pump failure

W15-218SST/ 86 ft 26 2 9/14/1999 0.194 -- -- -- -- -- Unable to pull sample due to low
flow

W15-218SST/ 86 ft 26 2 9/28/1999 0.050
D{ id not complete collection--low
Lllw

CPT-28/ 87 ft 27 2 11/5/1998 9:49 -0.002 184.0 2.7 0.0 0.0 13,200

CPT-28/ 87 ft 27 2 12/1/1998 9:25 -0.194 65.2 0.0 0.0 1.3 7,940

CPT.,28A27.ft 27 2 12/3111998."8:57 -0A30 203.0 1.5 0.0 2.0 8,720

CP1'-28/ 87 ft 27 2 1/26/1999 9:19 -0.202 170.0 1.2 0.0 1.3 6,380

CPT-28/ 87 ft 27 2 2123/199910:00
_ ._. 0.037 156.0 1.0 0.0 1.8 8,350

. . .
CFTMWTM^

u
27

.......
2- 1

._.
tf89^ '°

._-
^i68

._.._
2.8

__._.
319 _ __-i1:0 __9;6"

CPT-28/ 87 ft 27 2 4l26/199911:37 0.007 98.6 0.0 0.0 1.1 9,070

CPf-28/ 87 ft 27 2 5/25/199911:31 -0.172 53.4 0.0 0.0 1.1 22,800

CPT-28/ 87 ft 27 2 6/28/199910:04 -0.010 93.1 0.0 0.0 0.0 16,800

CPT-28/ 87 ft 27 2 7/30/1999 7:37 -0.090 49.3 0.0 0.0 0.0 13.700

CPT-28/ 87 ft 27 2 9/14/1999 9:16 -0.030 151.0 0.0 0.0 35 8,990 0.0

CPT-28/ 87 ft 27 2 9128J1999 9:03 -0.107 105.0 0.0 0.0 2.1 5,900

CPT-9A/ 91 It 28 2 11/5/1998 11:42 0.015 39.0 0.0 0.0 0.0 12,800

CPT-9A/91 ft 28 2 12/1/199811:06 -0.037 38.6 0.0 0.0 1S 7,960

CPT-9A/ 91 It 28 2 12/31/199810•.27 -0.012 12.4 0.0 0.0 0.0 11,300
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Table E-2. Carbon Tetrachloride Concentratlons Monitored at the 216-Z-9 Wellfleld During Nonoperation
of the SVE System. October 1998 T6rondt September 1999. (9 Pages)

SoMpk Locatlon
^

(m bgR) ZO°e
Su*b

1)ate Tlme

nlHerenwl
Premium

)
ce14

(PPmv)

cHta3

(PP^)

MEIC

(PPmr)

cH202

(PP^)

W.ter

(PPmv)
Comment

c02
(,^)

CPT-9A/ 91 ft 28 2 12/31/199810:27 -0.012 12.5 0.0 0.0 0.0 11,400 DupBcate

CPT-9A/ 91 ft 28 2 1/26/1999 10:47 -0.100 39.8 0.0 0.0 1.1 8,220

CPT-9A/91 8 28 2 2/23/199911:50 0.037 32.2 0.0 0.0 0.0 9,670

CPT-9A191 R 28 2 2/23/199911:50 0.037 32.5 0.0 0.0 1.1 9,710 Duplicate

CPT-9A/ 91ft' 28 2 3/22/199911:44 0.107 37.7 0.0 0.0 0.0 11,800

CPT-9R/ 91 ft 28 2 4/26/1999 12:34 0.020 37.5 0.0 0.0 1.0 7,430

CPT-9A/ 91 tl' 28 2 4l26/1999 12:34 0.020 37.5 0.0 0.0 0.0 7,430 Duplicate

CPT-9A/ 91 ft 28 2 5/25/199911:44 -0.030 32.0 0.0 0.0 0.0 19,300

CPT-9A/ 91 ft 28 2 10:31 0.010 14.2 0.0 0.0 0.0 12,400

CPT-9tU 91 ft 28 2 7/30/1999 - -- - - - - PumP failure

CPT-9A/ 91$ 28 2 9/141199912:32 0.032 72.3 0.0 0.0 6.1 11,900 0.0

CPT-9A/ 91 ft 28 2 9l28/199912:07 0.012 17.3 0.0 0.0 0.0 9,170

W15-217/ 114 ft 35 3 11/5/1998 - -- -- - -- -- Not in servia

W15-217/ 114 ft 35 3 12/1/1998 9:53 -0.207 26.8 0.0 0.0 0.0 8,200

W15-217/ 114 ft 35 3 12/31/1998 9:20 -0.040 339.0 3.2 0.0 0.0 8,990

W15-217/ 114 ft 35 3 1/26/1999 9:42 -0.187 348.0 3.2 0.0 1.0 6,810 OPened
for vertical velocity profiling

1/6-1/19

W15-217/ 114 ft 35 3 223/199910:22 0.047 418.0 3.5 0.0 1.4 9,030

W15-217/ 114 ft 35 3 3/23/1999 8:45 -0.130 561.0 5.2 0.0 1.7 10,200

W15-217/ 114 ft 35 3 7/30'1999 8:17 -0.120 68.6 1.2 0.0 4.8 13,700

W15217L 114 ft 35 3 9/14/1999 9:46 -0.017 267.0 0.0 0.0 6.7 9,180 0.1

W15-217/ 114 ft 35 3 9/28/1999 9:42 -0.219 26.3 0.0 0.0 5.9 7,360

CPT-24/ 118 ft 36 3 11/5/1998 1057 0.000 37.1 2.1 0.0 0.0 13,100

CPT-24/ 118 ft 36 3 12i1/199810:15 -0.271 37.3 1.3 0.0 1.5 8,070

CPT-24/ 118 ft 36 3 12/31/1998 9:35 -0.042 33.5 0.0 0.0 0.0 9,210

CPT-24/ 118 ft 36 3 1/26/199910:00 -0.319 20.9 0.0 0.0 0.0 6,810

CPT-24/ 118 ft 36 3 2/23/1999 10:46 0.035 21.3 0.0 0.0 0.0 8,870
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Table E-2. Carbon TetracWortde Conarntratlons Monitored at the 216-Z-9 Wellfldd During Nonoperatlon
of the SVE System, October 1998 Through September 1999. (9 Pa4es)

somple' °""°° Depth
cm npl

zooe S^mpk
Date ,'^e
^
^

cc14
c"INTl

csc13
clONl (PPRE•)

ca2c72
crPENT)

Water
cPpMVl

c°mmm` C02
M

CPf-24/ 118 ft 36 3 3/22/199911:33 0.222 25.6 1.3 0.0 0.0 12,100

(R''1'-24/ 118 ft 36 3 7/30/1999 - - - -- - - Pump failure
CPT-24/ 118 ft 36 3 9/14/199910:51 0.017 33.3 0.0 1.1 4.3 9,740 0.0
CPT-24/ 118 ft 36 3 9/28i199910•.50 -0.107 11.4 0.0 0.0 1.4 8,050

W15-220SST/ 118 ft 36 4 7rM1999 - - - -- - - Pump failuro

W15-22OSST/ 118 ft 36 4 9/14/199911:57 0.209 35.9 0.0 0.0 2.7 10= 0.0

W15-220SST/ 118 ft 36 4 9/28/1999 11:37 0.483 17.1 0.0 0.0 1.1 9,830

W15-219SST/ 130 ft 40 4 7/30/1999 -- -- -- -- - -- Pump failure

W15-219SST/ 130 ft 40 4 9/14/199910:16 0.142 46.5 0.0 0.0 7.3 8,600 0.0

W15-219SST/ 130 ft 40 4 9/28/1999 -0.386 -- -- -- -- -- Did not complete collection-low
flow

W15-219SST/ 155 ft 47 5 7/30/1999 -- -- -- -- -- -- Pump failure

W15-219SST/ 155 ft 47 5 9/14/199910:23 0.144 24.2 0.0 0.0 7.2 9,050 0.0

W15-219SST/ 155 ft 47 5 9/28/1999 -0.553 -- -- -- -- -- Did not complete collection-low
flow

W15-9U 176 ft 54 6 11/5/1998 -- -- -- -- -- - Not in service

W1.5911176 ft_ 54 6 12/1/1998 10:30_-_. -0.448 14.6 0.0 0.0 1.3 8,120

Sd fr ,. ^:^ ' 1#5
.__

8S
^.._.-
8S i.l 8190

Iplicate

W15-9L/ 176 ft 54 6 12/31/1998 9:55 -0.042 14.9 0.0 0.0 1.5 9,940

W15-9U 176 It 54 6 1/26/1999 10:15 -0.162 14.1 0.0 0.0 1.3 7,360

W15-911176 ft 54 6 223/199910:58 0.060 14.9 0.0 0.0 1.4 9210

W15-9U 176 ft 54 6 3/22/1999 11:06 -0.035 0.0 1.3 0.0 0.0 11,600
W15-9L tubing inadvertently cut and
t1ropped down well

W15-9L/ 176 ft 54 6 7/30/1999 -- -- -- -- -- -- Pump failure

W15-9U 176 ft 54 6 9/14/1999 11:06 0.080 10.3 0.0 1.0 3.4 9,930 0.0

W15-91./ 176 ft 54 6 1 9/28/1999 11:0 -0.075 1.1 0.0 0.0 1.0 6,340

W15-6U 182 ft 55 6 1 U5/1998 - - - - -- - Not in cervice
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Table E-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Welifleld During Nonoperation

of the SVE Sygtem. October 1998 Through September 1999. (9 Pages)

samPle Locatba ^'^
(mbgs)

za^ ^'k
Date 1Yme
^

Odft)

ccw
(Ppmv)

cHCn

(PPERV)

AZFH

(PPERV)

ca2c12

(PPMV)

w.cer

(PPMV)
commeat

c02

(%)

W15-6U 182 It 55 6 1211/1998 10:22 -0.471 0.0 1.2 0.0 0.0 8,160

W15-6U 182 ft 55 6 12/31/1998 9:47 0.311 1.3 0.0 0.0 0.0 10,100

W15-6U 182 ft 55 6 1i261199910:07 -0.007 1.1 0.0 0.0 0.0 7,260

W15-6I/ 182 It 55 6 2/23/199910:52 0.080 1.2 1.2 0.0 0.0 9,500

W15 6IJ 182 ft 55 6 3122/1999 11:22 0.002 0.0 2.0 0.0 0.0 11.800

W15-6L tabing separated at first
splice (-50 ft Wbing in well).
tmpaseiWe to dearmine time of

separation

W15-220SSf/ 185 ft 56 5 7f3N1999 - -- - - -- - PUMP failure

W15-220SSP/ 185 ft 56 5 9/14/1999 12:01 0.207 13.4 0.0 0.0 2.9 9,770 0.0

W15-22OSST/ 185 ft 56 5 9/18/199911:42 -0.471 8.4 0.0 0.0 2.4 9,940

W15-220SSP/ 185 It 56 5 9/281119991142 -0.471 8.3 0.0 0.0 1.8 9,900 Dup6cate

Note: Conaenhafloas recorded in this table as 0.0 ppmv were measuredae <1.0 ppmv.

-=no data
bgs = below ground surface
CC14 = carbon tdrarLloride
CH2Cl2 = mdhyltne ddocide
CHC13 = ddorofoim
C02 = caibon dioxide
MEK = methylethyl ketone
ppmv = pazta per million by volume

^
v

p

^
C^J
i

^C

^

C1

c

K̂
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Appendix E - FY 1999 Soil Vapor Monitoring Data Rev. 6

Table E-3. Carbon Tetrachlorid6 Concentration 91I ard Analyses,
October 1995 Throu Se teuuber 1

.

Carbon
Tetracbioride
CoacentraHoa

Standard

( v)

Carbon
Tetraohloride
Concentration

Analyzed

(PPMV)

Date Analyzed ^
Analy

;

d

I

B&K Serial
N^ber

25.5 25.1 01/26199 114 1715232

25.5 25.5 01/26/99 12: 1715232

25.5 25.1 02/23/99 12: ,1 1715232

25.5 25.6 02/23/99 13: 1715232
25.5 23.9 03/22/99 12:1 1715232

25.5 24.9 03/22/99 13: 1715232

25.5 25.2 03/23/99 10: 1715232

25.5 28.7 03/23/99 10:5 1715232

25.5 25.4 04/26199 12:5 1715232

25.5 26.8 01/26/99 131 1715232

25.5 25.5 05/25/99 11:5 1715232
25.5 26.6 05/25/99 12: ; 1715232

25.5 25.6 06128/99 10: 1715232

25.5 26.6 06/28/99 11: 1715232

25.5 25.2 07/30199 9:5 1715232

25.5 25.7 07/30199 101 1715232

25.5 26.4 09/14/99 13: 1747619

25.5 26.7 09/14/99 14: 1 : 1747619

25.5 26.1 04/28/99 12:3 1747619

25.5 26.7 04/28/99 13:3 1747619

25.5 23.9 11/05/98 12:0 ! 1715232

25.5 24.9 11/0508 12:1 . 1715232

25.5 25.1 12/01/98 1 3 l 1715232

25.5 25.3 1,/01/98 1

t

1715232

25.5 25.1 17/31/98 1 1715232

25.5 25.4 12J31/98 11:42 1715232

Performance Eval. Reportfor SVE W the Carbon Tet. Site, Feb. 1992 - Sept 21

June 2002 E-16
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Appendix E - FY 1999 Soil Vapor Monitoring Data Rev. 6

Table E-4. Blank Analvses'. October 1998 Throua6 September 1999.

Sample
Locattlon

Sampk Date Semple Time
CC14
(ppmv)

CHC13
(ppmv)

MEK
(ppmv)

CH2CI2
(ppmv)

Water
(ppmv)

Blank 11/05/98 12:03 0.0 1.1 0.0 0.0 10,400

Blank 11/05/98 12:59 0.0 0.0 0.0 0.0 12,900

Blank 12J01/98 12:37 0.0 0.0 0.0 0.0 7,930

Blank 12/01/98 13:43 0.0 0.0 0.0 0.0 9,430

Blank 12/31/98 10:42 0.0 0.0 0.0 0.0 7,960

Blank 12/31/98 11:44 0.0 0.0 0.0 0.0 8,890

Blank 01/26/99 11:02 0.0 3.9 0.0 0.0 5,800

Blank 01126/99 11:06 0.0 0.0 0.0 0.0 5,710

Blank 01/26/99 12:10 0.0 0.0 0.0 0.0 7,420

Blank 02/23/99 12:24 0.0 0.0 0.0 0.0 7,730

Blank 02/23/99 13:28 0.0 0.0 0.0 0.0 8,290

Blank 03/22/99 12:15 0.0 0.0 0.0 0.0 7,830

Blank 03/22/99 13:09 0.0 0.0 0.0 0.0 9,430

Blank 03/23/99 10:44 0.0 0.0 0.0 0.0 7,810

Blank 03/23/99 10:58 0.0 0.0 0.0 0.0 8,950

Blank 04/26/99 12:50 0.0 0.0 0.0 0.0 4,500

Blank 04/26/99 13:54 0.0 0.0 0:0 0.0 5,810

Blank 05/25/99 11:54 0.0 0.0 0.0 0.0 8,250

Blank 05/25/99 12:56 0.0 0.0 0.0 0.0 8,080

Blank 06/28/99 10:41 0.0 0.0 0.0 0.0 9,580

Blank 06/28/99 11:43 0.0 0.0 0.0 0.0 8,830

Blank 07/3(199 9:53 0.0 0.0 0.0 0.0 9,770

Blank 07/30l99 10:19 0.0 0.0 0.0 0.0 8,820

Blank 09/14/99 13:22 0.0 0.0 0.0 0.0 9,370

Blank 09/14/99 14:19 0.0 0.0 0.0 0.0 13,500

Blank 09/28/99 12:30 0.0 0.0 0.0 0.0 6,330

Blank 09/28/99 13:34 0.0 0.0 0.0 0.0 6,440

Note: Concentrations recorded in this table as 0.0 ppmv were measured as <1.0 ppmv.

' Analyses of the vapor heodepace in blank samples of deionized water.
CC14 = carbon oehxfilocide
CHC13 = ahlotoform
btBR = mdhylethyl ketone
CH2C12 = methylene diloride

Performance Eval. Reportfor SVE at the Carbon Tet. Site, Feb. 1992 - Sept 2001

June 2002 E-17
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Table F-1. Carbon Tetracbloride Concentrations Monitored at the 216-2r1A/Z-18PG12 Wellfield

Daring Nonoperation of the SVE System, October 1999 Through September 2000. (4 Pages)

Sample I'o^dOO
Depm
(m bes) ZO°e

s.^tle
DaMnlate ^

CC14

(PP^)

CaCn

(PPmo)

14IEH

(PP^)

CH2Ca

(PP^)

W.ter

(ppmV)
Comment

CPT-32/ 25 tt 8 2 1026199 7:47 -0.030 0.0 0.0 0.0 0.0 8,330

CPf-32125 R 8 2 11/30I99 10:36 0.020 0.0 0.0 0.0 1.3 9,030

CPT-32/ ZS R 8 2 12129199 9:00 -0.020 1.5 0.0 0.0 0.0 6,520

CPT-32/ 25 ft 8 2 1Q5/00 8:04 -- 3.8 0.0 0.0 0.0 7,910 Differential pressure transducer not functional.

CPT-32l 25 tt 8 2 3!1/00 8S6 - 9.4 0.0 0.0 1.2 7,350 Differential pressure transducer not functional.

CPT-32/ 25 It 8 2 6@J00 8:45 0.000 8.6 0.0 0.0 1.6 11,200

CP17-32/ 25 8 8 2 6/27/00 8:23 0.000 7.2 0.0 0.0 2.0 10,300

CPT-32/ 25 ft 8 2 7/24100 8:57 0.030 8.1 0.0 0.0 1.4 10,200

CPT-32/ 25 ft 8 2 8/29/00 8:04 -0.020 6.6 0.0 0.0 1.4 10,000

CPT-32/ 25 ft 8 2 9l75/00 8:29 -0.010 6.4 0.0 0.0 0.0 7,370

CPT-30/ 28 ft 9 2 10/16/99 7:40 -0.020 0.0 0.0 0.0 0.0 8,010

28 ft 9 2 11/30(99 10:00 -0.060 1.0 0.0 0.0 2S 8,540

CPT-30/ 28 ft 9 2 12129199 8:55 -0.020 1.4 0.0 0.0 1.2 6,500

CPT-30/ 28 ft 9 2 1/25/00 7:59 -- 0.0 0.0 0.0 0.0 7,920 Differential pressure transducer not functional.

CPT-30/ 28 ft 9 2 3r//00 8:53 - 0.0 0.0 0.0 0.0 7,620 Differential pressure transducer not functional.

28 ft 9 2 6/2100 8:14 0.000 0.0 0.0 0.0 1.5 9,890

CFT-30/ 28 It 9 2 6127/00 8:15 0.000 0.0 0.0 0.0 1.9 10,600

CPT-30V 28 ft 9 2 7/24J00 9:02 0.020 0.0 0.0 0.0 1.2 10,500

CPT-30/ 281t 9 2 8/29/00 8:00 -0.040 0.0 0.0 0.0 1.4 9,880

CPT-30/ 28 R 9 2 9I25J00 8:34 -0.030 1.0 0.0 0.0 0.0 7,390

CPT-13A! 30 It 9 2 10/26/99 8:07 -0.010 0.0 0.0 0.0 0.0 8,660

CPT-13A/ 30 ft 9 2 11/3099 12:08 0.100 0.0 0.0 0.0 0.0 11,100

CPT-13A/30ft 9 2 121291999:23 -0.030 1.6 0.0 0.0 0.0 7,130

CPT-13A/ 30 ft 9 2 1R5/00 8:37 -- 1.1 0.0 0.0 0.0 8,360 Differential pressure transducer not functional.

CPT-13A/ 30 ft 9 2 3l7-00 9:12 - 2.1 0.0 0.0 0.0 8,400 Differential pressure transducer not functional.

CPT-13A/30ft 9 2 6/200 9:06 0.610 25 0.0 0.0 0.0 12,500

CPT-13A/ 30ft 9 2 6/27/00 8:53 0.000 3.4 0.0 0.0 1.2 10,500

CPT-13A/ 30 ft 9 2 6/27/00 8:53 0.000 3.3 0.0 0.0 0.0 10,400 Duplicate

CPT-13A/ 30 ft 9 2 7/24/009:18 0.060 23 0.0 0.0 1.1 10,400

O
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Table F-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-1&Z-12 Weli[idd
During Nonoperatbn of the SVE System, October 1999 Through Septmuber 2000. (4 Pages) .

Srrk I ocatlon
Depfh
^m ^) Zoa Sompk

11a^
^
^

ccw

(pPmo)
cHCn
(PP^)

D^

(PPw)

cH2Cl2
(PPM)

W.f^

(pP^)
C^mmeot

CPT-13A/ 30 ft 9 2 8:40 0.020 3.4 0.0 0.0 0.0 10,700
CPT-13A/30ft 9 2 9/15/009:00 -0.020 2.6 0.0 0.0 0.0 7,970

CPT-7A/ 32 ft 10 2 10/26199 8;37 -0.030 2.3 0.0 0.0 0.0 9,430
CP17-7AL 32 ft 10 2 11/309912:15 -0.450 1.9 0.0 0.0 0.0 11,000
CPT-7N32 ft 10 2 1229/999:31 -0.020 2.8 0.0 0.0 0.0 7,170

GYf-7A! 32 ft 10 2 1175AD0 8d2 - 2.3 0.0 0.0 0.0 8,490 Differential pressure transducer not functional.
CPi-7IV X It 10 2 3/7l009:24 - 4.4 0.0 0.0 0.0 9,030 Differcntial pressure transducer not functional.
CPT-7Al 32 ft 10 2 6C2J0010:21 0.030 4.7 0.0 0.0 0.0 16,400

CPT-7A/ 32 ft 10 2 6/27I00 9:04 -0.010 6.2 0.0 0.0 1.7 11,300

CPT-7A/ 32 ft 10 2 7/24/009:29 0.050 3.9 0.0 0.0 1.1 11,400

CPT-7A/ 32 ft 10 2 8/29/00 9:00 0.040 4.3 0.0 0.0 1.2 10,900

CPT-7A/ 32 ft 10 2 9/25/009:12 -0.030 3.9 0.0 0.0 0.0 8,910

CPT-lA/ 35 ft 11 2 10/2669 IN -0.040 2.5 0.0 0.0 0.0 7,490

C7T-1A/ 35 ft 11 2 11/3099 9:30 -0.070 3.1 0.0 0.0 1.9 8,710

CPT-lAJ 35 ft 11 2 1229199 8:37 -0.010 2.8 0.0 0.0 1.9 6,610

CPT- 1N 35 ft 11 2 1C15/Q 4.1 0.0 0.0 1.1 7,830_ Differential pressure transducer not functional.

CPT-1`A733 It 11 2 3R700 8:46 - 3.3 0.0 0.0 0.0 7,790 Differential pressure transducer not functionsl.

Q'T-3A/ 35 It 11 2 8:03 0.000 4.2 0.0 0.0 1.8 10,600

2._.. _

CPT-IAJ 35 ft 11 2 7/14100 8:39 0.010 3.7 0.0 0.0 1.5 9,770

CPT-1A/ 35 ft 11 2 8129/00 736 -0.070 4.3 0.0 0.0 1.9 9,910

CPT-IA/35 ft 11 2 9125/008:11 -0.020 4.0 0.0 0.0 1.3 6,980

W18-152/ 101 It 31 2 10l26199 7:30 -0.280 1.8 0.0 0.0 1.7 8,030

W18-152/ 101 ft 31 2 11/3099 9:46 -0.390 22.1 0.0 0.0 2.2 9,060

W18-152/ 101 ft 31 2 12/29/99 8:31 0.180 24.7 0.0 0.0 1.3 6,570

W18-152/ 101 ft 31 2 12/29/99 8:31 0.180 25.6 0.0 0.0 1.5 6,740 Duplicate

W18-152/ 101 ft 31 2 1/25/00 7:48 - 17.7 0.0 0.0 1.8 7,850 Differentisl pressure transducer not functional.

W18-152/ 101 ft 31 2 3r1/00 8:20 - 3.7 0.0 0.0 0.0 7,140 Differential pressure transducer not functional.

W18-152/ 101 ft 31 2 6/2/007:56 0.090 22.9 0.0 0.0 2.2 10,100

W18-152/ 101 ft 31 2 627/00 8:04 -0.180 3.1 0.0 1.0 2.3 10,400
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Table F-1. Carbon Tetrachloride Concentrations Monitored at the 216-2r1A/Z-1&7M2 Wellfidd
During Nonoperation of the SVE System, October 1999 Through September 2000. (4 Pages)

Sampk I ocatlon
Depth
(m ^) Zonc

Srmpk
DatwThw

^en°W
^

CC14
(ppmv)

CHC13
(PP^>

A^

(PPmo)

CEi2Q2

(pp^)

Water

(PP^)
Comment

W18-1521 101 ft 31 2 7l24/00 8:16 -0.140 1.8 0.0 0.0 1.4 9,610

W18-152/ 101 ft 31 2 8l29100 7:51 0.080 13.7 0.0 0.0 2.2 9,760

W18-152/ 101 ft 31 2 9/25/00 8:07 -0.100 5.2 0.0 0.0 1.3 7,310

W18-167/ 106 ft 32 3 1026199 8:26 -0.340 88.8 0.0 0.0 7.1 8,760

W18-167/ 106 ft 32 3 11130/99 11:31 0.090 115.0 0.0 0.0 1.8 10,400 $i*k^^° d^n8 ^o^ A^^^8
no data

W18-167/ 106 ft 32 3 12/19199 8:48 0.220 144.0 0.0 0.0 4.3 6,690

W18-167/ 106 ft 32 3 1/25/00 9:10 - 109.0 0.0 0.0 4.4 8,280
Differential pressure transducer not functional.
B filter value used for CC14; A filter = 104

v.

W18-167/ 106 ft 32 3 3///00 8:36 - 104.0 0.0 0.0 6.6 6,840
Diffuential pressure transducer not functional.

B filter value used for CC14; A filter = 90

ppmv

W18-167/ 106 ft 32 3 612ft10 8:27 0.000 248.0 2.6 0.0 3.3 19,600

W18-167/ 106 ft 32 3 6/27/00 8:34 -0.030 227.0 2.0 1.2 6.3 11,400

W 18-167/ 106 ft 32 3 7/24/00 8:50 -0.200 216.0 1.4 1.1 8.8 10,600

W18-167/ 106 ft 32 3 8C19/00 8:14 0.040 167.0 0.0 0.0 7.2 9,990

W18-167/ 106 ft 32 3 9/25/00 8:22 -0.120 174.0 0.0 0.0 7.2 7,300

W18-158L/ 120 ft 37 3 8129/00 8:10 0.060 151.0 0.0 7.5 174.0 10,000

W 18-158U 120 ft 37 3 9/25/00 8:18 -0.130 141.0 0.0 6.8 165.0 7,240

W18-158U 120 ft 37 3 10I26/99 8:23 -0.330 79.6 0.0 4.2 138.0 8,680

W 18-158L 120 ft 37 3 11/30/99 11:23 0.050 103.0 0.0 3.9 145.0 9,780 Bfilter value used for CC14; A filter = 83.7
mv.

W18-158I1120 ft 37 3 12/29/99 8:45 0.240 134.0 0.0 4.6 170.0 6,620

W18-158IJ 120 ft 37 3 1/25/00 9:00 - 132.0 0.0 4.8 173.0 8,030
Differential pressure transducer not functional.
B filter value used for CC 14; A filter = 97.5
ppmv.

W18-158IJ 120 ft 37 3 3f7/00 8:30 - 152.0 0.0 6.6 165.0 7,120 Differential pressure transducer not functional.

W18-158IJ 120 ft 37 3 6/2/00 8:23 0.000 134.0 0.0 3.5 85.2 19,000

W 18-158U 120 ft 37 3 6/27/00 8:29 -0.230 196.0 0.0 6.8 141.0 10,600

W18-1581J 120 ft 37 3 7/24/00 8:46 -0.240 186.0 0.0 7.3 165.0 10,200

s
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Table F-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18/L-12 WellHeid
During Nonoperation of the SVE System, October 1999 Tbrougb September 2000. (4 Pages)

s.mpk t ocanoo
Depth
(m bp) zone

S^e
Datwonnse
^
^

ccaa
(p^.)

CHCI3

(rr^)
MEK
(t^)

cE^lzca
(l^)

Water
(l^•)

co°^t

W18-1581 120ft 37 3 7R.4/008:46 -0.240 179.0 0.0 7.3 167.0 10,200 Duplicate
W18-249/ 130 ft 40 3 10V26199 7:56 -0.380 74.8 0.0 0.0 1.9 8,280

W18-249/ 130 ft 40 3 11/30199 10:18 -0.360 132.0 0.0 0.0 0.0 9,070
B filter value used for CC14; A filtra = 120
PPmv-

W18-249/ 130 ft 40 3 12/29/99 9:06 0.230 173.0 0.0 0.0 0.0 6,720
I

B 514r value used for tx14; A fHta =163

PPmv-

W18-249/ 130 ft 40 3 1I25/00 8:15 -- 149.0 0.0 0.0 0.0 7,870
Diffae^tial p^ssure traasducer not f^floaal.
B filta vel^ used for CC14; A filt, = 131

PPmv-
W18-249/130ft 40 3 3!7/00 9:05 - 60.0 0.0 0.0 1.3 7,690 Diffaeotial pressure transducer not fimctional.
W18-249/ 130 ft 40 3 6/7/00 8:59 0.160 176.0 2.2 0.0 1.8 21,700
W18-249/ 130 ft 40 3 6/27/00 8:43 -0.230 137.0 0.0 1.3 3.6 10,500
W18-Z497130ft 40 3 7/24/00911 -0.170 78.3 0.0 0.0 2.5 10,300

W18-?A9/ 130 ft 40 3 8f19/00 8:54 0.130 154.0 0.0 0.0 23 10,400

W18-249/130ft 40 3 9/25l00-840 -0.150 95.2 0.0 0.0 2.3 7,760

W18-248/ 131 ft 40 3 10426199 8:13 -0.440 130.0 0.0 0.0 5.1 8,370

W18248/^31 It 40 3 11/36994221 0.300 96.7 0.0 0.0 2.2 11,400

W18-248f 131 ft 40 3 1229/99 9:27 0.600 85.5 0.0 0.0 2.3 7,070

3 _ 1M
Diffaential pressute transducer not fimotioml.

^,^38b -;
PPmv-

W18-248/ 131 ft 40 3 3r//00 9:17 - 130.0 0.0 0.0 3.9 7,610
Diffcential pressiue transducer not functional.
B filter value used for CC14; A filter = 129
ppmv.

W18-248/ 131 ft 40 3 6/2/0010:14 0.420 183.0 1.7 0.0 4.7 12,600

W18-248/ 131 ft 40 3 6/27/00 8:57 -0.440 186.0 0.0 1.1 6.2 11,400

W18-248/ 131 ft 40 3 7/24W 9:23 -0.230 170.0 0.0 1.0 4.8 10,300

^

^

C ^
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Table F-2. Carbon Tetracbloride Concentrations Monitored at the 216-ZA Welltfeld During
Nonoperation of the SVE System, October 1999 Through September 2000. (5 Pages)

Sample
Locatbn

Depth
(m b^) ZO^

Sample
DatdlYome

^e^
^

CC14
(ppmv)

CHC13
(PpW)

MEH

(PPmv)

CH2C12

(pPmo)

Water

(PP^)
Commmt

C?17-17/ 10 ft 3 2 10/26199 9:10 -0.030 1.7 0.0 0.0 1.2 9,880

CPT-17/ 10 ft 3 2 11/30199 12:40 -0.210 3.1 0.0 0.0 2.2 11,400

CPT-17/ 101t 3 2 12/29/99 9c54 -0.010 2.6 0.0 0.0 1.5 6,820

CPT-17/ 10 At 3 2 1/2510010:09 -- 2.9 0.0 0.0 2.1 9,640 Differential pressure transduca not functional.
CPf-17/ 10 ft 3 2 3!//0010:02 -- 1.7 0.0 0.0 0.0 10,300 Differential presstQe transducer not fitnetional.

CPT-17/ 10 ft 3 2 6I2/0010:40 -0.010 5.1 0.0 0.0 1.9 13,900

CPT-17110 ft 3 2 6/27/00 9:25 0.050 3.4 0.0 0.0 2.3 10,500

CPT-17/ 10 ft 3 2 7/24/0010c05 0.030 4.2 0.0 0.0 1.5 11,500

CPT-17/ 10 ft 3 2 829/009:20 0.030 4.6 0.0 0.0 1.1 12,500

CPT-17/ 10 ft 3 2 9/25I00 9:45 -0.010 4.4 0.0 0.0 0.0 10,200

CPTd8/ 15 ft 5 2 10f26/99-9:-25 -0.020 1.8 0.0 0.0 1.8 10,000

CPT-18/ 15 ft 5 2 11/3Q/99-12c49 -0.010 1.6 0.0 0.0 1.8 11,100

CPT-18/ 15 ft 5 2 11/30/99 12:49 -0.010 1.5 0.0 0.0 2.1 10,900 Duplicate

CPT-18/15ft 5 2 12129/9910:17 -0.010 4.3 0.0 0.0 2.0 7,870

(T'1'-.18/J:5 (t 5 2 1l25100 10:36 . -- 2.8 0.0 010 0.0 10,800 IYilferential pressure ttansducer not functional.
CPT-i8f 15ft 5 2 3r//0010:11 -- 2.6 0.0 0.0 1.6 10,600 Differential pressure transducer not functional.

CPT-18/ 15 ft 5 2 6/2/0010:50 0.020 5.2 0.0 0.0 1.6 13,200
..

a- 5--„ ;2 . -. . . :: , .M-- 40 24 .] ,

CPT-18/ 15 ft 5 2 7/24J00 10:13 0.040 2.0 0.0 0.0 1.5 11,700

CPT-18/ 15 tt 5 2 8/29/00 9:42 0.040 4.1 0.0 0.0 1.2 11,600

CPT-18/ 15 ft 5 2 9/25/009:54 0.000 3.2 0.0 0.0 0.0 9,960

CPT-16/ 25 ft 8 2 10/26/99 1001 -0.040 0.0 0.0 0.0 0.0 10,500

CPT-16/ 25 ft 8 2 11/30/99 13:22 -0.020 0.0 0.0 0.0 0.0 11,900

CPT-16/ 25 ft 8 2 12/29/99 10:48 0.000 0.0 0.0 0.0 0.0 7,810

CPT-16/ 25 ft 8 2 1/25/0010:56 -- 0.0 0.0 0.0 0.0 9,930 Differential pressure transducer not functional.

CPT-16/ 25 ft 8 2 3f710010:41 -- 0.0 0.0 0.0 0.0 15,400 Differential pressme transducer not functional.

CPT-16/ 25 ft 8 2 6I1J0011:20 0.060 0.0 0.0 0.0 0.0 12,500

CPT-16/ 25 ft 8 2 6/27/0010:17 0.070 1.6 0.0 0.0 0.0 11,400

CPT-16/ 25 ft 8 2 7/24/0010:34 0.050 1.4 0.0 0.0 0.0 11,800
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Table F-2. Carbon Tetrschloride Concentrations Monitored at the 216-Z-9 We1lFeld During

Nonoperatlon of the SVE System, October 1999 Through September 2000. (5 Pages)

Sample
Loudoa

Dept6
(m 6es)

Zone SamWle
Datdllme
^
^)

CC14
(t^o)

CHC13

(PPmv)

ASEH

(pp^)

CH2C12

(pP^)

Water

(?P^)
Comment

(T17-16125 ft 8 2 8l29/0010:36 0.070 1.8 0.0 0.0 0.0 12,200

CPf-16/25ft 8 2 9/2510010:21 0.000 1.7 0.0 0.0 0.0 11,700

CPT-27/ 33.5 10 2 10126f99 9:56 -0.060 1.1 0.0 0.0 0.0 10,600

CPf-27/ 33 ft 10 2 11/39 13:17 0.000 0.0 0.0 0.0 0.0 11,700

CYf-27/ 33 It 10 2 12/29/99 10:39 -0.030 1.2 0.0 0.0 0.0 7,020

CPT-27/ 338 10 2 1R5/0010:52 -- 1.2 0.0 0.0 1.0 10,100 Diffaential pressure tranaducer not functional.

CPT-27/ 33 It 10 2 3/U0010:36 - 1.3 0.0 0.0 1.2 14,400 DiffeaenHal pressure transducer not functional.

CPT-27/ 33 ft 10 2 617X7011:13 0.020 1.6 0.0 0.0 1.2 12,500

CPT-27/ 33 ft 10 2 6/27/0010.13 0.060 1.3 0.0 0.0 1.5 12,300

CPT-27/ 33 ft 10 2 7R410010:30 0.060 1.2 0.0 0.0 0.0 12,600

CPT-27/ 33 ft 10 2 829/0010:27 0.070 1.8 0.0 0.0 0.0 12,800

CPT-27/ 33 It 10 2 9125/0010:12 0.010 1.6 0.0 0.0 0.0 11,800

CPT-21A/ 45 ft 14 2 10116/99 8:47 -0.170 50.3 0.0 0.0 1.4 9,420

CP17-21A/ 45 It 14 2 12:33 0.020 78.0 0.0 0.0 2.6 11,000

CPT-21A/ 45 ft 14 2 12/29/99 9:47 -0.060 70.4 0.0 0.0 2.5 7,050

CPT-21A/ 45 ft 14 2 1/25/00 9:50 - 81.6 0.0 0.0 1.9 9,270 Differential sure transducer not functionai.

CPT-21A/ 45 ft 14 2 3l1/00 9:45 -- 54.0 0.0 0.0 2.8 10,000 Differential pressure transducer not functional.

CPP-21A/ 45 ft 14 2 6t?J0010:33 0.100 94.0 0.0 0.0 4.8 13,600

CPT-21Al45ft 14 2 6J27/009:16 -0.180 88.7 0.0 1.1 5.6 11,200

CPT-21A/45 ft 14 2 7/24/00 9:49 0.010 91.4 0.0 0.0 4.6 11,800

CPT-21A1$9ft. 14 2 8/29/00 9 08 0.170 122.0 0.0 0.0 4.9 11,400

CPT-21A1,^ R 14 2 9/25/009 34 -0.100 96.4 0.0 0.0 4.1 9,990

CPT-9A/60lt . 18 2 10116/9910:06 -0.150 32.9 0.0 0.0 2.7 11,000

CPT-9A/ 60 ft 18 2 11/30/9913:28 -0.050 39.3 0.0 0.0 3.6 12,200

CPT-9A/ 60 ft 18 2 12129/99 10:56 0.040 43.5 0.0 0.0 3.3 8,130

CPT-9A/ 60 ft 18 2 1125/0011:00 -- 38.1 0.0 0.0 2.7 9,830 Differential pressure transducer not functional.

CPT-9A/ 60 It 18 2 3/7/00 10:47 -- 33.2 0.0 0.0 2.5 14,300 Differential pressure transducer not functional.

CPT-9A/ 60 ft 18 2 6/2/0011:25 0.140 43.9 0.0 0.0 3.8 15,400

CPT-9A/ 60ft 18 2 6/27/0010:24 -0.080 67.6 0.0 1.0 5.7 12,600

CPT-9A/ 60 ft 18 2 7/24/0010:43 0.140 40.3 0.0 0.0 3.4 12,300

^
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Table F-2. Carbon Tehac6loride Concentrations Monitored at the 216-Z-9 WellOeld During
Nonoperatlon of the SVE System, October 1999 Throug6 September 2000. (5 Pages)

Sample
l.oc.fion

Depth
(m lis)

^^ Sample
n^te/19me
^

(kPa)

cc14

^)

cHCa3

(PPm•)

MEK
(Pr^)

cHZCIa

(PP^)

Water

(PlM•)
comm^t

CPT-9A/ 60 ft 18 2 8CL9A010:45 0.22t1 41.6 0.0 0.0 3.6 15,100

CPT-9A/ 60 ft 18 2 9/25I0010:26 -0.020 42.2 0.0 0.0 3.0 11,500

CPT-9A/ 60 ft 18 2 9l25J00Y0'.26 -0.020 42.5 0.0 0.0 3.0 11,600 Duplicate

W15-82/ 83 ft 25 2 10/26/99 9:52 -0.540 35.7 2.6 1.2 29.3 10,100

W15-8?/ 83 It 25 2 11130199 13:09 0.180 23.4 3.2 0.0 19.4 12,800
W15-8?d 83 ft 25 2 12/29/99 10:35 0.240 21.2 3.2 0.0 23.9 8,030

W15$1J83 ft 25 2 1/25/0010:48 -- 19.0 1.9 0.0 21.4 9,680 Diffaontial pmsatre transdocer not functiooal.
W15-Cf'83 ft 25 2 3i/l0010:32 -- 29.8 0.0 1.2 25.0 12,800 Dif[aendal peasure transducer not functional.

W15-021 83ft 25 2 6fll001107 0.360 25.5 0.0 2.2 42.3 14,900
W15-82/83ft 25 2 6127A010:10 -0.100 233 0.0 2.6 40.2 12,300

W15-82/ 83 ft 25 2 7/24/0010•.27 0.040 25.5 0.0 2.2 45.6 11,200

W15-82183ft--- 25 2 812910018:12- 0.450 263 0.0 2.6 47.5 11,800
W15-w83 ft. 25 2 8/2571107D:12 0.450 263 0.0 2.7 48.0 11.700- ... 8cate
W15-8?! 83 ft 25 2 9/25/0010:16_ -0.120 28.7 0.0 2.3 49.5 11,100

CPT-21A/ 86 ft 26 2 10126199 831 -0.350 90.7 0.0 0.0 2.1 9.520
CPT-2IA(_,,861t , , 26 2 10126M $j 1, .. -0.350 91.1 0.0 0.0 2.0 9,520.m liEatF

CPf-21A/ 86 ft 26 2 11/3009912:35 -0.020 133.0 0.0 0.0 2.9 11,400
B fil6et val^ used for CC14; A filtsr = 126
PPmv.

= _ _, ^ft^Afilter 116_.:

CPT-21A/ 86 ft 26 2 1/25/009:54 - 141.0 0.0 0.0 2.2 9,360 Differential ptessure transdncer not functional.

CPT-21A/ 86 ft 26 2 3!7/00 9S3 - 113.0 0.0 0.0 1.7 9,600
Diffaential pressure transducer not functional.
B Pilter value used for CC 14; A fdter = 112

PPMV-
CPT-21A/ 86 ft 26 2 6/2/0010:35 0.190 195.0 0.0 0.0 5.3 13,600

CPT-21A/ 86 ft 26 2 6/27M 9:19 -0.340 186.0 0.0 0.0 5.5 11,600

CPT-21A/ 86 ft 26 2 7/24/00 9:52 -0.010 169.0 0.0 0.0 5.5 11,800

CPT-21A/ 86 ft 26 2 9129100 9:11 0.250 189.0 0.0 0.0 5.7 11,600

CPT-21A/ 86 ft 26 2 9/25/009:37 -0.170 175.0 0.0 0.0 4.6 10,200

W15-95/ 86 ft 26 2 10/26/99 9:47 -0.010 9.0 0.0 0.0 9.5 9,860

W15-95/ 86 ft 26 2 11/3019913:02 -0.140 11.2 0.0 0.0 8.4 12,400

C C
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Table F-2. Carbon Tetracbloride Concentrations Monitored at the 216-Z-9 Wellfield During

Nonoperation of the SVE System, October 1999 Through September 2000. (5 Pages)

^
Depth ^k ^

CCW CHC13 MEK CH2CI2 Water Commwt
I.ocatla (m bp)

Zone
DaWf6me (Ppmv) (ppmv) (pPmv) (PPmv) (ppmv)

(M)

W15-95/ 86 ft 26 2 12/29/99 10:31 -1.350 12.0 0.0 0.0 8.8 7,950

W15-951 86 ft 26 2 1/25/0010:45 -- 14.5 0.0 0.0 9.0 9,810 Differential pressure transducer not functional.

W15-95/ 86 ft 26 2 1/25/0010:45 - 14.4 0.0 0.0 9.0 9,680 Duplicate

W15-95/ 86 ft 26 2 3/7/0010:26 - 13.2 0.0 0.0 7.1 10,900 DiffaeMial pressure transducer not functional.

W15-95/86R 26 2 3/7/0010:26 - 13.1 0.0 0.0 7.4 10,900 Duplicate

W1545/ 86 ft 26 2 6J2l0011:02 -1.500 21.2 0.0 1.2 10.4 13,500

W15-95/ 86 ft 26 2 6/27/0010:05 0.200 21.7 0.0 1.3 9.5 12,000

W15-95/ 86 ft 26 2 7/2410010:23 -0.490 23.7 0.0 1.6 9.7 12,500

W15-95/ 86 It 26 2 8I29/0010:03 -1.830 27.4 0.0 1.2 9.2 13,000

W15-95/ 86 ft 26 2 9/25/0010:07 -0.380 28.5 0.0 0.0 9.0 11,100

B filter value used for CC14; A filter = 89.5
CPT-28/ 87 ft 27 2 1026/99 8:43 -0.360 104.0 0.0 0.0 2.4 9,450

pmv.

^
value used for CC14; A filter = 151

CPT-28/ 87 ft 27 2 11/30/99 12:27 0.070 170.0 0.0 0.0
I

32 11,200 ^
v

B filter value used for CC14; A filter = 154
CPT-28/ 87 ft 27 2 12/29/99 9:43 -0.510 180.0 0.0 0.0 2.6 7,210

ppmv.

Differential pressure transducer not functional.

CPT-28/ 87 ft 27 2 1/25/00 9:42 -- 181.0 0.0 0.0 1.9 9,110 B filter value used for CC14; A filter = 168
ppmv.

CPT-28/ 87 ft 27 2 3/I/00 9:32 -- 69.7 0.0 0.0 25 8,860 Differential pressure transducer not functional.

CPT-28/ 87 ft 27 2 6/7J0010:27 0.180 205.0 0.0 0.0 4.7 13,200

B filter value used for CC14; A filter = 157
CPT-28/ 87 ft 27 2 6127/00 9:10 -0.320 165.0 0.0 0.0

I
5.4

I
11,800

v.

CPT-28/ 87 ft 27 2 7/24/00 9:42 0.010 174.0 0.0 0.0 4.1 11,400

CPT-28/ 87 ft 27 2 8129/00 9:04 0.250 214.0 0.0 0.0 4.7 12,000

CPT-28/ 87 ft 27 2 9/25/009:20 -0.160 195.0 0.0 0.0 4.0 9,210

B filter value used for CC 14; A filter = 176
W15-217/ 114 ft 35 3 10/26/99 9:21 -0.560 204.0 0.0 0.0 6.8 9,740

ppmv.

B filter value used for CC14; A filter = 288
W 15-217/ 114 ft 35 3 11/30/99 12:44 0.220 317.0 0.0 0.0 4.5 12,300

IPPMV.
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Table F-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Welltield During
Nonoperation of the SVE System, October 1999 Through September 2000. (5 Pages)

DifferentlalSample Depth Zoce Sample p^^ CC14 CHC13 MEK CH2C12 Water CommentLocsfba (m66s) DaWlime
(kPa) (Ppmo) (PPmv) (pPmv) (PPmo) (pPIRT)

W15-217/ 114 ft 35 3 12129/99 10:13 0.440 370.0 0.0 0.0 3.9 8,780
B filter value used for CC14; A filter = 333
ppmv.

W15-217/ 114 ft 35 3 1/25/0010:20 -- 400.0 0.0 0.0 4.8 9,610
Differential pressure transducer not functional.
B 51ter value used for CC14; A filter = 366

v.

W15-217/ 114 ft 35 3 3r1/0010:06 -- 92.0 1.0 0.0 4.5 9,720 Diffuential pressure trsnsducer not funational.

W15-217/ 114 ft 35 3 0.460 442.0 2.7 0.0 9.5 13,500

W15-217/ 114 It 35 3 612a0010:45 0.460 376.0 3.2 0.0 8.9 13,500 Duplicate

W15-217/ 114 ft 35 3 6/27/00 9:47 -0.290 358.0 2.1 0.0 9.5 11,700
W15-217/ 114 ft 35 3 7124/0010:09 -0.180 185.0 1.1 1.0 8.5 10,600

W15-217/ 114 ft 35 3 8429/00 9:30 0.390 432.0 2.6 0.0 10.3 9,910

W15-217/ 114 ft 35 3 9/25/00 9:50 -0.240 249.0 1.1 0.0 8.8 9,870

W15-91.1176ft 54 6 10/26193.9.37_ -0.160 8.6 0.0 0.0 1.9 9,810

W15-91/ 176 It 54 6 11/301991236 0.290 12.0 0.0 0.0 2.3 12,700

W15-91J1768 54 6 12129/99i021 0.900 12.1 0.0 0.0 1.9 8,340

W15-91.J 176 ft 54 6 1l190010:40 - 14.4 0.0 0.0 2.6 10,400 Differential pr Essure transducer not functional.
9Vi54A;t176ft 54 6 3/9f9030"t3° -- 9.0 0.0 0.0 1A 10.- press^m transducer notth^tlanal.
W15-9U 176 ft 54 6 6d7J001038 0.310 12.3 0.0 0.0 2.7 11,800

WU-911176 ft 54 6 6/27/05210;00 -0.040 11.9 0.0 0.0 3.2 11.70Q_
- 56

_ ^
W15-91/ 176 ft 54 6 8R9/00 9:57 0.530 20.4 0.0 0.0 3.6 11,400

W15-911176 It 54 6 9/2510010:03 -0.070 10.1 0.0 0.0 1.6 9,100

Note: Concentrations mcorded in this table as 0.0 ppmv were measured as <1.0 ppmv.
-=mdata
bgs = below ground auface
CC14 = carbon tetrachb:ide
CH2C12 = metb7dme chlaide
CHC13 = chbrofam

= mdhylethyl keonne
ppun' = parts per million by volume

^

ro

C ^ ^
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Appendix F - FY 2000 Soil Vapor Monitoring Data Rev. 6

Table F-3. Carbon Tetrachloride Concentration Standard Analyses,

October 1999 Through September 2000..

Carbon
Tetrachloride
Conceniration

Standard

(P v)

Carbon
Tetrachloride

Concentration
Analyzed

(PPmo)

Date Analyzed
,^e

Analyzed
B&K &rial
Number

25.5 26.3 10/26199 10:38 1747619

25.5 26.9 10/26/99 11:30 1747619

25.5 25.6 11/30/99 14:00 1747619

25.5 26.3 11/30/99 15:10 1747619

25.5 26.0 12/29/99 11:30 1747619

25.5 26.7 12/29/99 12:18 1747619

25.5 25.8 01/25/00 11:22 1747619

25.5 26.5 01/25/00 12:10 1747619

25.5 25.9 03/07/00 11:02 1715232

25.5 26.2 03/07/00 11:52 1715232

200 177 03/07/00 0:00 1715232

25.5 25.7 06/02/00 9:08 1715232

200 167 06/02/00 9:46 1715232

25.5 25.9 06/02/00 12:03 1715232

25.5 26.6 06J02J00 12:45 1715232

200 178 06/01/00 12:53 1715232

25.5 26.2 06/27/00 12:40 1715232

25.5 26.2 06/27/00 13:28 1715232

200 165 06/27/00 13:54 1715232

25.5 26.3 07/24/00 12:24 1715232

25.5 26.5 07/24/00 13:10 1715232

200 178 07/24/00 13:22 1715232

25.5 26.0 08/29/00 11:29 1715232

25.5 26.3 08/29/00 12:17 1715232

200 209 08/29/00 12:22 1715232

25.5 25.8 09/25/00 11:17 1715232

25.5 26.2 09/25/00 12:05 1715232

200 200 09/25/00 12:11 1715232

Performance EvaL Reportfor SVE at the Carbon Tet. Site, Feb. 1992 - Sept. 2001

.hme 2002 F-11
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Appendix F - FY 2000 Soil Vapor Monitoring Data Rev. 6

Table F-4. Blank Analyses', October 1999 Throu Oeptember 2000.

Sample
Locatlon

Sample Date Sample Time
C:04

(PPmo)

QiC:13

(ppmv)

JAEK

Pmr)

CH202

(PPmo)

Water

(PPmo)

Blank 10/26/99 10:36 0.0 0.0 10.0 0.0 7,710

Blank 10/26/99 11:32 ' 0.0 0.0 1 10.0 1.3 7,600

Blank 11/30/99 13:57 0.0 0.0 0.0 0.0 9,300

Blank 11/30/99 15:08 0.0 0.0 0.0 0.0 8,690

Blank 12/29/99 11:28 0.0 0.0 0.0 0.0 5,810

Blank 12/29/99 12:20 0.0 0.0 '10.0 1.1 5,460

Blank 01/25/00 11:20 0.0 0.0 0.0 0.0 7,260

Blank 01/25/00 12:12 0.0 0.0 10.0 1.0 7,880

Blank 03/07/00 11:00 0.0 0.0 0.0 0.0 5,590

Blank 03/07/00 11:54 0.0 0.0 0.0 0.0 6,520

Blank 06/02/00 9:06 0.0 0.0 0.0 0.0 8,000

Blank 06/02/00 9:24 0.0 0.0 10.0 0.0 9,290

Blank 06/02/00 12:01 0.0 0.0 ':; 0.0 0.0 8,330

Blank 06102/00 12:47 0.0 0.0 ; 0.0 0.0 10,000

Blank 06J27/00 0:00 0.0 0.0 0.0 1.3 9,630

Blank 06/27l00 0:00 0.0 0.0 0.0 1.1 9,990

Blank 07/24/00 12:22 0.0 0.0 ! 0.0 0.0 9,620

Blank 07/24/00 13:12 0.0 0.0 110.0 0.0 9,070

Blank 08l29/00 11:27 0.0 0.0 0.0 0.0 8,620

Blank 08/29/00 12:19 0.0 0.0 , 0.0 0.0 9,070

Blank 09/25/00 11:15 0.0 0.0 0.0 0.0 6,600

Blank 09/25/00 12:07 0.0 0.0 0.0 0.0 8,040

Note: ConcentraNoos:awrded in this table as 0.0 ppmv were >msswed as <1.0 ppmv.
'Analyses of the vapor headspace in blank samples of deioni;zad water.
CC14 - cubon taraohloride
CHC13 = chloroform
MIEK = methylethyl ketone
CH2c12 = methylene chloride

Performance Eval. Reportfor SVE at the Carbon Tet. Site, Feb. 1992 - S

June 2002 F-12
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Table G-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18JZ-12 Wellfield During Nonoperatfon of

the SVE Sysbem, October 2000 through September 2001. (S Pages)

Sawde ^e^^ cCl^ CEiCIy MEK C143(7= WaterD th^ ep( zoae
Data Thm

Premme
(nPm•) (PrOU) (PP®o) (PPmv) (nrmv)

commmt

GPT-4At25 !v 8 2 4/302001 8:10 -0.012 3.5 0.0 0.0 1.6 11,600

CPT-4A^25 8 2 8:14 -0.012 2.0 0.0 0.0 0.0 9,230

CPT-4M25 ft 8 2 612A/2001 8:40 -0.005 0.0 0.0 0.0 1.2 10.400

CPT-MRS ft 8 2 7/31C2001 8:53 -0.005 0.0 0.0 0.0 0.0 11,000

CPT-4AI25 ft, 8 2 8/30t2001 6:55 -0.007 0.0 0.0 0.0 1.4 12,600

CPT-4A/25 ft 8 2 9/l5/L001 9:42 0.037 0.0 0.0 0.0 1S 10,000

CPT-32125 ft 8 2 10/31/2000 9:25 0.000 6.3 0.0 0.0 1.1 9,750

CPT-32I25 ft 8 2 11/28/2000 8:57 -0.005 7.6 0.0 0.0 0.0 5,620

CPT-32/25 ft 8 2 12/29/2000 7:30 0.002 11.9 0.0 0.0 0.0 7,020

CPT-32r25 ft 8 2 2112l7001 9:49 -0.030 16.5 0.0 0.0 12 3.95 Waxr analysis in unita of Td„ (°C).

CPT-32/25 ft 8 2 2/1812001 9:09 -0.002 5.7 0.0 0.0 0.0 6,930

CPT-3212.5 ft 8 2 3/20/2001 10:40 0.005 15.4 0.0 0.0 1.4 15.500

CRT-32/25 ft 8 2 7l31I2001 9:43 0.000 0.0 0.0 0.0 0.0 13,400

CPC-32/25 ft 8 2 8/30V2001 7:30 -0.007 0.0 0.0 0A 1.4 14,400

CPT-32!25 ft 8 2 9/25/2001 9:54 0.022 0.0 0.0 0.0 1.2 11,300

CPT-30/18 ft 9 2 10V31/1000 9:20 -0.005 0.0 0.0 0.0 0.0 8,720

fRT-30128 ft 9 2 11128/2000 8:50 0.000 0.0 0.0 0.0 0.0 5,790

CPT-30R.8 It 9 2 1?l29/2000 7:26 0.007 0.0 0.0 0.0 0.0 7,020

(TT-3Q7,8 ft 9 2 2f12r2A01 9:42 -0.025 0.0 0.0 0.0 0.0 3.64 Water analysis in units ofTm. (°C).

CPT-3Q128'ft 9 2 2f't8I1001 9:04 -0.005 0.0 0.0 0.0 0.0 8,800

CPT-30^8 it 9 2 3l2QrZ001 10:34 0.005 0.0 1.2 0.0 0.0 14,500

CPT-30I28 * 9 2 7/31/2001 8:49 -0.002 0.0 0.0 0.0 1.1 10,700

CPT- ft 9 2 8/30I2001 6:50 -0.005 0.0 0.0 0.0 1.0 12,200

CPT-3012&ft 9 3 9/25/2001 9:33 0.030 0.0 0.0 0.0 0.0 9,430

CPT-13A130 ft 9 2 1013112000 10:10 0.000 2.4 0.0 0.0 0.0 9,890

CPT-13A/30ft 9 2 1128I2000 9:20 -0.012 2.3 0.0 0.0 0.0 5,840

CPT-13Al30 ft 9 2 12129/2000 7:43 -0.022 2.9 0.0 0.0 0.0 7,370

ob
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1lable G-1. CarbonTet.rechlorlde Concentrations Monitored at the 216-ZIA/Z-18/Z-12 WellfjeAd During Nonoperation of
the SVE System, October 2000 through September 2001. (5 Pages)

Sam l De th Differe°dal
CC1 CHCy MEH C13Xh W tp e

Location
p

(m bgs)
Zoce

Date 19me ^
4

(ppmv) (PP^) (PP^) (PP^)
a er

(PPmo)
Commwt

CPT-13A/30 ft 9 2 2/12/2001 10:06 -0.037 2.2 0.0 0.0 0.0 5.94 Water analysis in units of Td,,. (°C).

CPT-13t1/30 ft 9 2 2f28/L001 9:37 -0.002 3.6 0.0 0.0 0.0 11,500

CPT-13A/30 ft 9 2 3/20/1001 832 0.000 2.4 0.0 0.0 0.0 8,360

CPT-13AJ30 ft 9 2 4l302001 8:17 -0.002 2.5 0.0 0.0 0.0 11,400

-13A/30 ft 9 2 5/302001 8:20 -0.015 1.6 0.0 0.0 0.0 8,050

-13M30 ft 9 2 6129R001 8:47 -0.002 0.0 0.0 0.0 0.0 10,400

CPT-13Al30 ft 9 2 7/31=1 10:03 0.010 0.0 0.0 0.0 0.0 14,200

CPT-13A/30 ft 9 2 8/30/1001 7:39 -0.007 0.0 0.0 0.0 0.0 14,800

C1'T-13Ar30 ft 9 2 9l25I2001 10:29 0.012 1.9 0.0 0.0 0.0 10,400

CPT-7Al32 ft 10 2 10/31l2000 10:27 -0.002 4.3 0.0 0.0 0.0 11,300

CpT-7A132ft 10 2 1111812000 9:37 -0.007 3.8 0.0 0.0 0.0 6,290

CPT-7A/32 ft 10 2 12/2912000 7:52 -0.090 5.2 0.0 0.0 0.0 7,680

CPT-7A/31ft 10 2 2/12tZ001- 10:17 -0.040 5.5 0.0 0.0 0.0 6.17 Wata analysis in units of Td^ (°C).

CPT-7A/32 ft 10 2 2128/1001 9:46 0.002 5.2 0.0 0.0 0.0 10,500

CPTR7Ap2-R 10 2 312Qq081- -9:07 -0.005 5.1 0.0 0.0 0.0 8,520

4'Pf-7A132 ft 10 2 4J302001 8:24 -0.017 2.7 0.0 0.0 0.0 11,600

CPT-7Al32 ft 10 2 5/3011001 8:24 -0.017 1.9 0.0 0.0 0.0 9,280

CPTaAt32 ft 10 2 7/31I2001 10•.28 0.002 3.8 0.0 0.0 0.0 16,900

CTT-7A/32 ft 10 2 8/3012001 8:09 -0.010 4.2 0.0 0.0 1.1 18,100

CPT-7A/32 ft 10 2 9/1511001 10:38 0.022 4.1 0.0 0.0 0.0 10,700

C3yT-1A/35 ft 11 2 10131f1000 9 07 -0.030 3.7 0.0 0.0 1.6 9,190

CPT-1A/35 ft 11 2 1 1/28I2000 8:46 -0.002 5.1 0.0 0.0 1.0 5,810

CPT-1Al35 ft 11 2 12/29l2000 7:22 0.007 4.9 0.0 0.0 1.3 6,970

CPT-lAl35 ft 11 2 2112l2001 9:33 -0.032 3.0 0.0 0.0 0.0 3.51 Wata analysis in units of Tm„ (°C).

CPT-1A/35 ft 11 2 2t28I1001 837 0.007 4.6 0.0 0.0 1.1 8,880

CPT-1A135 ft I1 2 3202001 8:00 -0.010 4.2 0.0 0.0 0.0 6,630
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Table G-1. Carbon Tetrachlortde Concmtratlons Monitored at the 216-Z-1A/Z-18/^12 Wellfield During Nonoperatlon of

the SVE System, October 2000 through September 2001. (5 Pagea)

D^ere^l
CO CHCI Mffit CHsCy wpter

l.on^tlam (m^EfBs) ZOffi Date I
TLe ^

,
(rl^)

S
(!^) (PP^) (ppm•) (pp®.)

commant

CPT-1A/35 ft 11 2 4/30/2001 8.00 0.012 4.8 0.0 0.0 1.7 11,000

CPT-1A/35 it 11 2 5/3N2001 8:00 -0.017 3.0 0.0 0.0 0.0 7350

-1M35 ft 11 2 6/29/2001 8:28 -0.015 7.7 1.0 0.0 1.6 10,400

CPT.LA635ft 11 2 6J29C1001 8:28 -0.015 7.6 1.0 1.0 1.6 10,400 Duplicate

C,VT-lA/35 ft 11 2 7/31/2001 8:20 -0.020 11.3 0.0 0.0 1.2 9,820

CPT-1A735 {l. 11 2 8/3012001 6:30 -0.007 103 0.0 0.0 1.4 12,000

CPT-1A/35 It 11 2 9/25/2001 9:17 0.022 9.5 1.1 0.0 1.8 9,350

3T-1A/35 ft 11 2 9I25/1001 9:58 0.134 9.4 1.0 1.0 1.8 9,430 Duplicate

CPf-33/40 ft 12 2 7/31I2001 8:41 -0.012 0.0 0.0 0.0 1.6 10,500

CPT-33/40 ft 12 2 8/3Qr2001 6:45 -0.012 1.1 0.0 0.0 1.8 12,200

CPT-33/40 ft 12 2 9l25l2001 9:28 0.035 1.6 0.0 0.0 1.9 9,580

CPT-34/40 ft 12 2 9/30/2001 8:05 0.005 1.9 0.0 0.0 0.0 11,100

CPT-34/40 ft; 12 2 5/30/2001 8:07 -0.020 1.3 0.0 0.0 0.0 8,060

(T17-34/40 ft 12 2 6/29R001 8:34 -0.015 1.4 0.0 0.0 0.0 10,600

CPT-34/40 ft 12 2 7/33l2001 8:32 -0.017 13 0.0 0.0 0.0 10,200

CPT-34/40 ft 12 2 8l31Y2001 6:40 -0.012 1.8 0.0 0.0 0.0 12,300

CPT-34/40 ft 12 2 9/25/2001 9:24 0.037 22 0.0 0.0 0.0 9,910

CPT-32/70 S 21 2 7/31t2001 9:46 .0.060 4.0 1.4 1.2 1.6 12,700

CPT-32!')O tk 21 2 8/30/2001 7:32 -0.030 3.9 1.2 1.1 1.7 14,400

CPT-32!)0 ^ 21 2 9/25/2001 9:58 0.134 4.3 0.0 0.0 1.5 9,960

CFr-4Ar775 !! 23 2 9/25lZ001 9:50 0.025 7.1 0.0 0.0 2.4 10,900 Substitute for CPT-4A/91 ft

CPT-1A191 ft 28 2 7/31l1(101 8:23 -0.007 5.7 0.0 0.0 1.7 10,400
V

CPT-1A/91 R 28 2 8/30^2U01 6:34 -0.002 6.8 0.0 0.0 1.8 12,800

CPT-1A/918 28 2 9/25I2001 9:20 0.010 8.3 0.0 0.0 1.8 9,940

CPT-4A/91 ft 28 2 7/31/2001 8:58 -0.134 7.5 0.0 0.0 2.3 10,200 Water noted in line at CPT-4A191 ft

CPT-4A/91 ft 28 2 8/3a2001 7:00 -0.045 7.5 0.0 0.0 2.2 12,I00 Water noted in line at CPT-4A/91 ft

W18-152/101 ft 31 2 10/31/1A00 9:00 -0.080 2.9 0.0 0.0 0.0 9,300
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Tlable Cl. Carbon TetracLloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Well6eld During Nonoperatlon of
the SVE Syatem, October 2000 through September 2001. (5 Pages)

Sam le De th Somalia
^ CCI 11p

Location
p

(m bgs)
^^

1>ue Tkme Oft)

^

(PPmo)

C13C

(PPmo)

MIIC

(PPRRY)

CH^

(PPmv)
water
(PPRIT)

Comment

W18-152/101 ft 31 2 1112812000 8:26 -0.092 5.2 0.0 0.0 0.0 6,040
W18-152/101 ft 31 2 1211912000 7:19 0.127 5.2 0.0 0.0 1.5 7,220
W18-152/101 ft 31 2 2I12IZ1101 9:27 -0.105 3.8 1.1 0.0 0.0 1.35 Watu analysis in uoits of T4, (°C).
W18-152/101 ft 31 2 2128l2001 8:52 0.065 8.0 0.0 0.0 0.0 8,320
W18-1521101 ft 31 2 312Qr2001 7:55 -0.052 2.3 0.0 0.0 0.0 7,120
W16-1521101 ft 31 2 7f31/2001 8:15 -0.147 10.2 0.0 1.5 2.3 10,500
W18-1521101 ft 31 2 813012001 6:25 -0.032 22.8 0.0 12 2.4 11,300
W18-1521101 ft 31 2 9/25/2001 9:14 0.117 25.7 0.0 1.0 2.3 9,440

W18-167/106 ft 32 3 10/31l1000 9:43 -0.070 171.0 0.0 0.0 5.3 10,700
W18-167/106 ft 32 3 11128/2000 8:40 -0.097 136.0 0.0 0.0 6.4 5,880
W18-167/106ft 32 3 1229T2000 9:15 0.110 166.0 0.0 0.0 6.3 9,110
W18-167/106 ft 32 3 2!1212001 12:45 -0.025 166.0 0.0 0.0 3.6 15.7 Water analysis in units of Tde,,. (°C).
W18-i67/106 ft 32 3 2f28/t001 9:23 0.032 135.0 0.0 0.0 2.6 12,000
W18-167/106 ft 32 3 3/2Of2001 10•35 -0.017 97.2 0.0 0.0 4.1 14,500
W... 32 ' 3 7t3VMW- 10C24 -0.0E7' 2830 0:0 0.0 3.7 14,100 '

k84i7li06 ft 32 3 8/30l2001 8:03 -0.062 229.0 0.0 1.0 4.7 15,500
}gJ8-167/106 ft _ 32 3 Mv"I 9:04_. 0107 248.Q D.0 A0 3.5

W18-158L120 37 3 1128l3000 8:34 -0.095 164.0 0.0 5.4 141.0 6,000
W18-158I/120 37 3 12/29/2000 9:08 0.120 197.0 0.0 5.9 145.0 9,170
W18-1581lI20 ft 37 3 2/12/1001 12:43 -0.015 239.0 0.0 6.2 122.0 16.6 Water analysis in units ofT. (°C).
W18-15811120 37 3 2C2812001 9:18 0.075 200.0 0.0 5.0 983 11,400
W18-1581J120ft 37 3 312011001 10:50 -0.050 284.0 0.0 5.8 122.0 14,100
W18-1581J120ft 37 3 7/31/2001 10:14 -0.067 90.6 0.0 6.3 111.0 13,400
W18-158U120 ft 37 3 002001 7:58 -0.057 163.0 0.0 6.2 110.0 15,000
W18-158U120 ft 37 3 M302001 7:58 -0.057 164.0 1.0 63 113.0 15,100 Duplicate
W18-15811120 37 3 9/25/2001 9:04 . 0.117 159.0 0.0 6.1 110.0 9,020
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1lable G-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Wellfield During Nonoperation of

the SVE System, October 2000 througb September 2001. (5 Pages)

D th
sonwh DWhren" CCy CHCl MEK CH CI Water

1.0cadbaw.
ep

(^ ^w Date Tlme ^ (PP®o)
3

(PPIRo) (PPMV)

2 2
(PPMo) (!P®o)

Comment

W18-249/130ft 40 3 10/31/2000 9:55 -0.070 51.0 0.0 0.0 4.0 10,500

W18-24911308 40 3 11128/2000 9:11 -0.117 49.2 0.0 0.0 1.3 6,140

W183491130ft 40 3 11/18/2000 9:11 -0.117 48.8 1.0 1.0 1.2 6,200 Duplicate

W18-249I380 ft 40 3 12/29/2000 7:35 0.120 123.0 0.0 0.0 2.2 7,670

W18-24911?0 #C 40 3 2/12RA01 9:59 -0.254 52.1 0.0 0.0 0.0 5.46 We6er an#lllais in mits of Ta,,, (°C).

W18-249/130 ft 40 3 2/28/1001 9:31 0.085 125.0 0.0 0.0 0.0 12,000

W18-249/130 ft 40 3 3202001 8:40 -0.085 46.7 0.0 0.0 0.0 7;890

W18-249/130ft 40 3. 7/312001 935 -0.125 44.6 0.0 1.1 1.5 12,400

W18-249/130 ft 40 3 8/3012001 7:45 -0.055 161.0 0.0 0.0 1.4 13,900

W18-249/130 ft 40 3 9/252001 10:19 0.219 196.0 0.0 0.0 0.0 9,810

W18-248/131 ft 40 3 10131/1000 10:17 -0.122 177.0 0.0 . 0.0 3.6 10,300

W18-248/131 ft 40 3 11l18f1000 9:27 -0.169 169.0 0.0 0.0 2.6 6,260

W18-248/131 ft 40 3 12129/2000 7:47 0.154 175.0 0.0 0.0 3.5 7,860

W18-248/131 ft 40 3 2/12/2001 10:12 -0.468 214.0 0.0 0.0 0.0 5.99 Water analysis in units of Td„ (°C).

W18-248/131 ft 40 3 2/28/2001 9:40 0.012 164.0 0.0 0.0 0.0 11,300

W18-248/131 ft 40 3 3l20/2001 837 -0.132 178.0 0.0 0.0 0.0 8,010

W18-248/131 ft 40 3 7/3112001 10:08 -0.172 306.0 0.0 0.0 0.0 13,000

W18-248/131 ft 40 3 8/3012001 7:52 -0.060 274.0 0.0 0.0 0.0 14,300

W18-2481131ft 40 3 9/25/2001 10:33 0.326 236.0 0.0 0.0 0.0 10,400

Note: C.aaoeatlttiana [ecaaded in this table as 0.0 ppmv were measured as <1.0 ppmv.
-=nodett
bgs = below gouod so&ce
CC14 = cubon'tarachta[ide
C11202 = methylene cNlaide
CHC13 = ddaao6orm
MEK = methylethyl ketone

ppmv = vuta per million by
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Table G-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 WellHeld During Nonoperation of the SVE System,
October 2000 through September 2001. (7 Pages)

s,mpk D M ^ Cc cH a
I.ocatloa

w
(m b^s)

zone
l^te 11me ^)

4

(PP^)

,c DIEB

(PP^)

CHifai

(P^)

w.ter

(PP^)
coo^meat

CPT-17/10 ft 3 2 10/31/2000 10:44. 0.005 4.3 0.0 0.0 0.0 10,700

CPT-17/10 ft 3 2 11/28/2000 10:22 0.005 3.7 0.0 0.0 0.0 7,040

CPT-17/10 ft 3 2 12/29/2000 8:08 -0.017 5.2 0.0 0.0 1.4 7,750

CFT-17/10 ft 3 2 2/12/= 10:30 -0.017 4.8 0.0 0.0 1.4 6.32 Water analysis in units of Td,. (°C).

17/10 ft 3 2 2/2812001 9:55 0.000 5.7 0.0 0.0 1.5 8,670

CPT-17/10 ft 3 2 3/202001 9:35 0.002 5.3 0.0 0.0 1.5 7,820

C.PT-17/10 ft 3 2 4/30l2001 8:45 0.007 6.6 0.0 0.0 2.3 11,400

CPT-17/10 ft 3 2 5/30l2001 8:40 -0.002 5.1 0.0 0.0 1.9 9,110

CFT-17110 ft 3 2 6J29f2001 9:18 0.005 4.7 0.0 0.0 1.6 11,100

CPT-18115 ft 5 2 1061C1000 10:54 0.002 1.7 0.0 0.0 1.6 11,100

CPT-18/15 ft 5 2 11/28/2000 10:39 0.002 2.1 0.0 0.0 0.0 6,810

Clrl`-1871S $ 5 2 12t10%1000 8c18 -0.095 3.0 00 0.0 0.0 7,770

Ct°T-18/15 ft 5 2 2/122001 10:49 -0.015 2.3 0.0 0.0 0.0 7.09 Wata analysis in anits ofT. (°C).

..., . - -5 _ Z

CPT-18f15 ft 5 2 3/2O/1001 9:47 0.000 1.5 0.0 0.0 0.0 9,620

CPT-18/15 ft 5 2 4130t2001 8:59 0.007 3.2 0.0 0.0 1.3 11,400

CPT-18115 ft 5 2 5/30/2001 8:51 0.000 2.0 0.0 0.0 1.1 9,270

CPT-18/15 ft 5 2 6/29%2001 9:27 0.005 2.5 0.0 0.0 0.0 10,700

ft 8 2 10/31/1.000 11:22 0.005 1.0 0.0 0.0 0.0 11,400

CPT-16l25 ft 8 2 11/18/2000 11:20 0.005 0.0 0.0 0.0 0.0 6,700

CP!'-16/25 ft 8 2 12P29/2000 8:55 0.000 1.5 0.0 0.0 0.0 8,890

o 'o

5' a

121

C

7d W

a ^

\, ^ ^



^

1able G-2. Carbon'I7etracbloride Concentrations Monitored at the 216-Z9 WellBeld During Nonoperation of the SVE System,

October 2000 through September 2001. (7 Pages)

Swqk Difikeadd CC4 CliCl MIH CH Cy Water
Losattan (m b®s) ZO°e Date 1Lre ^ (PINNIV)

s

(ppmo) (PPmv)

i

(PP®v) (PPINT)
Co^eat

16125 It 8 2 2I122001 11:17 -0.012 1.1 0.0 0.0 0.0 11.6 Wua analysis in units of Ta,., (°C).

160 1t 8 2 2/2812001 10:38 0.000 1.5 0.0 0.0 0.0 10,300

CPT=16125'A 8 2 3/2Qr2001 10:23 0.002 1.3 0.0 0.0 0.0 12,900

CPT-1a15It 8 2 U30(2001 10:28 0.012 1.3 0.0 0.0 0.0 13,400

CPT-1625 fk 8 2 5/3012001 7:35 0.000 0.0 0.0 0.0 0.0 8,030

CPT-16I25 It 8 2 6/29/1001 10:46 0.012 1.3 0.0 0.0 0.0 12,600

CPT-27/33 ft 10 2 10131l2000 11:14 0.007 0.0 0.0 0.0 0.0 10,700

CP17-27l33 ft 10 2 11/187000 11:12 -0.002 1.2 0.0 0.0 0.0 6,720

CPT-27133 ft 10 2 12/29/2000 8:48 0.002 2.6 0.0 0.0 1.6 8,800

CPT-27/33 ft 10 2 2I12/2001 11:14 -0.017 2.3 0.0 0.0 1.5 10.4 Water analysis in units of Td,,. (°C).

CPT-27/33 ft 10 2 228/1001 10:33 -0.002 2.6 0.0 0.0 1.3 11,800

CPT-27/33 It 10 2 3/2012001 10:19 -0.002 2.0 0.0 0.0 1.2 12,700

CPT-27/33 ft 10 2 4/3012001 10:03 0.005 2.6 0.0 0.0 1.3 13,50)

CP17-27/33 ft 10 2 5/30/2001 7:31 -0.005 1.4 0.0 0.0 0.0 8,190

CPT-27/33 ft 10 2 629/2001 1030 0.015 1.7 0.0 0.0 0.0 12,300

CPT28l40 ft 12 2 7/312001 10:40 0.000 52.8 0.0 1.1 2.1 17,800

CPT-28/40 ft 12 2 8/30/2001 8:24 -0.027 54.8 1.2 0.0 1.9 19,500

CPT-28/401t 12 2 912512001 10:46 0.062 563 0.0 0.0 1.7 10,700

CPT-21A745 ft 14 2 10131I2000 10:36 0.000 80.8 0.0 0.0 3.5 11,600

CPT-21A/45 ft 14 2 112812000 100 -0.027 84.4 0.0 0.0 3.7 7,190

CPT-21A/45 ft 14 2 1212912000 8:00 0.047 92.8 0.0 0.0 4.1 7,790
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Table G2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Well6eld During Nonoperation of the SVE System,
October 2100 ehrougb September 2001. (7 Pages)

S m k De th sampie ^ ^ cCl CHCI MEH H Ia p
I ceatbn

p
(m bpi)
^

Date Tlme

P^

(kPa)

4
(PPmo)

s

(PPmo) (PPmv)

=C lc

(PPMv)

Water

(PPmv)
comment

CPT-21A/45 It 14 2 2112/2001 10:35 -0.149 81.6 0.0 0.0 2.1 6.32 Water analysis in units of Td„ Q.

CPT-21A/45 It 14 2 2I2812001 9:59 0.022 86.8 0.0 0.0 2.4 9,260

C=-21A/458 14 2 3/2112001 9:22 0.000 65.8 0.0 0.0 2.1 8,510

7T-21A/45 ft 14 2 4/3012001 8:38 0.042 127.0 0.0 0.0 3.3 11,800

=-2115/45 ft 14 2 5/30=1 8:32 -0.057 86.8 0.0 0.0 2.8 9,420

21M45 It 14 2 6/2912001 9:00 -0.017 91.8 0.0 0.0 3.1 11,100

CPT-21A/45 It 14 2 7/31l2001 10:48 -0.027 90.9 0.0 0.0 3.2 18,400

CPT-21A/45 It 14 2 8/3112001 8:33 -0.045 133.0 0.0 0.0 3.5 21,000

M-21A/45ft i4 2 9i25/3001 11:00 0.090 126.0 0.0 0.0 2.5 12,000

W15-22OSST/52 ft 16 3 4130112001 10:08 0.052 2.5 0.0 0.0 0.0 13,300

W15-2208SP/52 It 16 3 5/30/2001 7:39 -0.050 1.9 0.0 0.0 0.0 7,850

154W=52ft 16 3 5/30'20©1 7:39 -0.050 1.9 1.0 1.0 1.0 7,840 Duplicate.

W15-220S5T/52 It 16 3 629/1001 10:35 0.035 2.4 0.0 0.0 0.0 11,600
IIIIA

--9A160 ft 18 2 11/28/2000 11:29 0.050 382 0.0 0.0 2.7 7,230

CPT-9A/60ft 18 2 17J29/2000 9:00 0.035 42.9 0.0 0.0 33 8,830

CPT-9A/60 It 18 2 2/122001 11:25 -0.067 36.1 0.0 0.0 1.9 11.4 Wate analysis in units of T&. (°C).

CPT-9A/60 ft 18 2 2l2807,001 10:43 0.010 31.5 0.0 0.0 2.0 10,600

CRT-9A/60 ft 18 2 3120/2001 10:30 0.002 34.3 0.0 0.0 1.9 13,000

CPT-9A/60 It 18 2 3120V1001 10:30 0.002 34.7 1.0 1.0 1.4 13,100 Duplicate.

CPT-9A/60 It 18 2 4/3112001 10:45 0.047 37.1 0.0 0.0 2.3 13,900
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Table G-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Welltteld During Nonoperation of the SVE System,

October 2000 through September 2001. (7 Pages)

S k D th
Diffores0al

CC4 CHCI MEH CICH Wderomp .
Loatlon

ep
(m bte) ZO°e Date Tlme ^ (pP01^)

s

(pP^) (PP^)

==

(pp^) (Ppmo)
Comment

CPT-9A/60 ft 18 2 5/30/2001 7:53 -0.047 35.6 0.0 0.0 2.1 8,330

CPT-9A/60 It 18 2 6/29l2001 10:52 0.042 37.6 0.0 0.0 2.1 13.500

CPT-9q/60R 18 2 7131l2001 10:59 -0.002 38.1 0.0 0.0 2.6 22.500

9A/60 ft 18 2 8/302001 8:43 -0.017 39.0 0.0 0.0 2.9 22.900

CPT-9A/60 ft 18 2 9125/2001 11:10 0.047 45.3 0.0 0.0 2.6 12,400

W15-219r/0 ft 21 2 4/30/2001 9:18 0.045 7.7 0.0 0.0 5.1 12,000

W15-219/70 ft 21 2 5/30/2001 9:05 -0.035 7.0 0.0 0.0 5.0 9940

W15-219/70R 21 2 6/29/2001 9:38 -0.017 7.8 0.0 0.0 5.1 10,700

CPT-18f75 It 23 2 4/30(2001 9:02 0.060 16.0 0.0 0.0 6.9 12,100

181/5 ft 23 2 5/30(2001 8:53 0.027 17.7 0.0 1.2 7.2 10,200

CPT-18/75 ft 23 2 6f2911001 9:33 0.000 15.0 0.0 0.0 4.7 11,100

W15-82/83 ft 25 2 10/31/2000 11:09 0.000 1.2 0.0 1.3 21.3 11,900
Well cap off (downhole video eamera
survey conducted 10/31/00). Well
resampled 11/1/00.

W15-82J83ft'-: 25 2 11/1l2000 11:50 0.042 6.1 0.0 0.0 14.4 15,600

W15-82/83 R 25 2 11128/1000 11:05 -0.020 1.9 0.0 0.0 0.0 8,030

W15-8T183 fC 25 2 12/29/2000 8:45 0.122 51.0 0.0 0.0 10.5 8,510

W15-82/83 ft 25 2 2/122001 11:09 -0.194 19.9 0.0 0.0 4.1 10.3 Watc analysis in units of T. (°C).

W15-82/83 R 25 2 2/28Y1001 10:29 0.107 47.1 0.0 0.0 5.3 10,400

W15-82/83 ft 25 2 10:10 -0:062 2.4 0.0 0.0 0.0 11,000

W15-82183 8 25 2 4/30/2001 9:44 0.127 . 55.0 0.0 0.0 : 6.6 13,000

W15-82/83 it 25 2 5/30/2001 7:27 -0.179 1.5 0.0 0.0 0.0 7,480
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Table G-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Welltield During Nonoperation of the SVE System,
October 2000 through September 2001. (7 Pages)

les.m De th ^ ce1 cxc1 MEK ap
1.ac.Nun

p
(m bgs) zone Date ,lYme ^

4
(ppmv)

6
(t^•) (pr^)

,chc
(ppmv)

Water
(t^)

commeot

W15-82/83 ft 25 2 6129l2001 1017. 0.030 15.3 0.0 0.0 2.2 11,000

CPT-21A/86 ft 26 2 10131R000 10:40 -0.005 164.0 0.0 0.0 4.6 11,500

(TT-21A/86 ft 26 2 10/31/2000 12:48 -0.005 160.0 0.0 0.0 4.7 10,900 Duplicate.

CP17-21Al86 ft 26 2 11/28/2000 10:11 -0.050 148.0 0.0 0.0 4.2 6,800

CPT-21A/86 ft 26 2 12/29/2000 8:03 0.110 161.0 0.0 0.0 5.0 7,830

CPT-21A/86 ft 26 2 12/29/2000 8:03 0.110 148.0 1.0 1.0 4.8 7,870 Duplicate.

CPT-21A/86 It 26 2 2/12/2001 10:39 -0.227 153.0 0.0 0.0 1.7 6.74 Water analysis in units of T&„ ('C).

CPT-21A/86 ft 26 2 2/28/2001 10:03 0.070 172.0 0.0 0.0 1.9 9,670

CPT-21A/86 It 26 2 3/'.A^2UOi 9:25 -0.045 121.0 0.0 0^ 1.7 9,590

CPT-21Al86 ft 26 2 4/30l2001 8;42 0.095 188.0 0.0 0.0 2.5 11,700

CPT-21A/86 ft 26 2 5/302001 8:35 -0.115 139.0 0.0 0.0 2.5 9,290

2I7l78iiR 26 2 6J29T1001 902 -0.040 161.01 0.0 0.0 25 T1200.

21A/86 ft 26 2 7/31/1001 1 10•.51
1

-0.082 179.0 0.0 0.0 2.8 20,000
_ ^

(F1'-21A/86 ft 26 2 9/25f2001 11:03 0.164 184.0 0.0 0.0 2.5 12,100

W15-95/86 ft 26 2 10/31l2000 11:04 -0.149 1.1 0.0 0.0 1.8 11,800 Well cap off (dowm6ole video aamera
survey conducted 10J31/00). Well
nesampled 11/1/00.

W15-95/86 ft 26 2 11/1/2000 11:46 -0.625 30.2 0.0 0.0 8.0 14,500

W15-95/86 ft 26 2 11/28R000 10:57 -0.040 30.6 0.0 0.0 8.1 7,240

W15-95/86 It 26 2 12J292000 8:40 0.137 39.1 0.0 0.0 9.2 8,450

W15-95/86 ft 26 2 1112R001 11:04 -0.209 32.1 0.0 0.0 5.9 9.59 Water anaiysis in units of Td. (°C).
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Table G2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During Nonoperation of the SVE System,
October 2000 through September 2001. (7 Pages)

Sam k De th mseatiai
CQ CHCh MEK CICH W tp

Iaatloa
p

(m bss)
Zone

Date Tim "j5,"j*
^

(ppmr) (ppmv) (PPsaw)
s:

(PPw)

era
(ppmv)

Comment

W15-95/86 ft 26 2 2I1212001 11:04 -0.209 32.5 0.0 1.0 6.0 9.11 Dupiicate' Wata analysis in units of
Tm„ (°C).

W15-95/86 ft 26 2 2/28/2001 10:16 0.102 35.5 0.0 0.0 5.4 10,700

W15-95/86 ft 26 2 312012001 10:00 -0.087 42.8 0.0 0.0 6.7 10,600

CPT-28/87 ft 27 2 10/31/1000 10:30 -0.010 127.0 0.0 0.0 2.7 10,900

CPT-28/87 ft 27 2 111282000 9:56 -0.125 135.0 0.0 0.0 2.7 6,890

CPT-28/87 It 27 2 12119/1000 7:56 0.127 197.0 0.0 0.0 4.4 7,740

CPT-28/87 ft 27 2 2/1212001 10:24 -0.242 146.0 0.0 0.0 1.4 6.72 Water analysis in units of Td,. (°C).

CPT-28/87 ft 27 2 2128/2001 9:52 0.030 188.0 0.0 0.0 0.0 9,830

28/87 ft 27 2 3l202001 9:14 -0.057 121.0 0.0 0.0 0.0 7,210

-28187 ft 27 2 4/30/2001 8:29 0.075 224.0 0.0 0.0 0.0 11,900

28/87 ft 27 2 5/30)2001 8:28 -0.112 148.0 0.0 0.0 13 9,320

CPT-28/87 ft 27 2 6/29/2001 8:56 ,. -0.045 174.0 0.0 0.0 1.1 11A00

CPT-28187 ft: 27 2 7/31l2001 10:43 -0.077 167.0 0.0 0.0 1.7 18,700

CP17-207 ft 27 2 8f3012001 8:29 -0.080 225.0 0.0 0.0 1.7 20,700

CPT-2818711 27 2 9125/2001 10:48 0.184 220.0 0.0 0.0 1.4 11,400

CPT-9A/91 it 28 2 7/31/2001 11:03 -0.045 572 0.0 1.2 4.0 24,400

CPT-9A/918 28 2 7/31/2001 11:03 -0.045 57.3 1.0 1.2 4.0 24,400 Duplicate.

(PT-9A191 ft 28 2 8l30/2001 8:46 -0.060 623 0.0 0.0 3.9 22,900

CPT-9A/91 ft 28 2 9/25/L001 11:12 0.137 74.3 0.0 0.0 3.8 12,200

W15-85/91 ft 28 2 4/302001 9:39 0.120 51.3 0.0 0.0 3.7 12,600
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^ 13able G-2. Carbon Tetrac6loride Concentrations Monitored at the 216-Z-9 WeOtleAd During Nonoperation of the SVE System,
October 2000 through September 2001. (7 Pages)

Sample De th Differea"i1 CC CaCl MEK
Loatlon

p
(m bge) ZO°e Date 19me ^

4
(PPmo)

s
(PPmo) (PPMV)

CH,c4
(PPMV)

Water
(PPRIT)

Comment

W15-85/91 ft 28 2 4/30/2001 9:39 0.120 53.6 1.0 1.0 3.8 12,200 Duplicate.

W15-85/91 ft 28 2 5/30I2001 7:22 -0.247 18.8 0.0 0.0 1.9 7,690

W15-85/91 ft 28 2 6/29/2001 10:16 0.017 16.9 0.0 0.0 2.4 11,100

W15-217/114 ft 35 3 10131/2000 10:48 -0.090 130.0 0.0 0.0 8.1 11,400 Well resampled 11/1/00.

W15-217/114 ft 35 3 11/1/2000 11:30 -0.027 105.0 0.0 0.0 6.0 12,500

W15-217/114 ft 35 3 11/28l1000 10:31 -0.137 205.0 0.0 0.0 10.9 7,010

W15-217/114 ft 35 3 12/29/2000 8:12 0.015 290.0 1.1 0.0 10.4 7,740

W15-217/114 ft 35 3 2/12r2001 10:45 -0.184 160.0 0.0 0.0 2.7 5.96 Water analysis in units

W15-217/114 ft 35 3 2C28l2001 10:08 0.132 339.0 0.0 0.0 2.1 10,200

W15-217/114 ft 35 3 3/20+2001 9:40 -0.085 86.5 0.0 0.0 4.3 9,220

W15-217/114 ft 35 3 4/3012001 8:49 0.130 360.0 0.0 0.0 4.5 11,500

W15417/224 ft 35 3 5130J2001 847 -0.177 124.0 0.0 0.0 5.6 0,430

W15-217/114 ft 35 3 6/29/2001 9:22 -0.097 153.0 0.0 0.0 5.8 10,700

CPT-24/118 ft 36 2 5/30/2001 9:31 -0.154 14.2 . 0.0 0.0 13 11,600

CPT-24/118 ft 36 2 6/29I2001 10:12 -0.005 17.1 0.0 . 0.0 1.7 14,500

W15-220SSP/118ft 36 3 4/302001 10:11 0.152 34.0 0.0 0.0 0.0 13,200

W15-220SSP/118 ft 36 3 5/30/2001 7:42 -0.722 17.6 0.0 0.0 0.0 7,720

W15-220SSP/118ft 36 3 6/29/2001 10:38 -0.259 26.7 0.0 0.0 1.1 11,700

W15-219SST/130ft 40 3 4/30C2001 9:25 0.110 54.4 0.0 0.0 3.7 12,000

W15-219SST/130ft 40 3 5l30J2001 9:17 -0.680 40.1 0.0 0.0 3.3 10,100
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1'able G-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During Nonoperation of the SVE System,
October 2000 through September 2001. (7 Pages)

Sam le Da th DEartsdiml CCy (HCI MEK CH % Waterp
lmcatl00

p
(mbr) ZO°a Dote Time ^ (PP^)

a

(PP^) (PP^)
2

(PP^) (PPmr)
Comment

W15-219SSfl130 ft 40 3 6t29J2001 9:50 -0.319 36.0 0.0 0.0 3.2 10,500

W15-219SST/155 ft 47 3 4/30V1001 9:30 0.159 43.6 0.0 0.0 2.9 11,800

W15-219SS1'/155 ft 47 3 5/302001 9:26 -0.712 4.1 0.0 0.0 0.0 10,100

W15-219S8T/155 ft 47 3 10:02 -0.324 11.4 0.0 0.0 1.2 10,800

W15-91J176 ft 54 6 10/31l2000 10:58 -0.045 5.9 0.0 0.0 1.5 10,500 Well resampled 11/1/00.

W15-91J176 ft 54 6 1111/2000 11:35 -0.040 5.5 0.0 0.0 0.0 10,200

W15-9L176 ft 54 6 11t28/2000 10:51 -0.057 8.8 0.0 0.0 0.0 6,790

W15-91J176 ft 54 6 12/29/2000 8:35 0.025 8.3 0.0 0.0 1.6 8,410

W15-91J176 ft 54 6 2/1212001 10:57 -0.242 5.8 0.0 0.0 1.2 8.60 Water analysis in units of Td„ (°C).

W15-91J176 ft 54 6 2I28R001 10:13 -0.002 5.2 0.0 0.0 0.0 10,600

W15-91J176 ft 54 6 2/28I2001 10:13 -0.002 3.2 0.0 0.0 0.0 10,600 Duplicate.

W15-9U176ft 54 6 32Q2001 9:55 -0.012 1.4 0.0 0.0 0.0 10,100

W15-22OSST/185 ft 56 3 4/3012001 10:14 0.137 14.5 0.0 0.0 1.5 13,000

W15-220SST/185 ft 56 3 5/30V2001 7:47 -0.710 12.5 0.0 0.0 1.3 7,930

W15-220SST/185 ft 56 3 6/19/2001 10:42 -0.254 14.2 0.0 0.0 1.4 11,800

Note: Conomhrtom necadad in this table as 0.0 ppmv were measured as <1.0 ppmv.

- _nodaft
bgs = below ground sartace
CC14 = carbon obultaude
CA202 = mdhykae cl>ionde
c21C13 = chloroAorm
MEK = roemylahyl taoue
ppmv = vau per ®uioa by volume
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Appendix G - Fiscal Year 2001 Soil Vapor Bfu-00720
Monitoring Data Rev. 6

Table G3. Carbon Tetrachloride Concentration ` dard Analyses,
October 2000 through September 2001. (Pages)

Carbon Tetrac6loride
Coneentration Standard

(PPmv)

Carbon Tetrachloride
Concentration Amlyud

(PPmv)

Date
Analyzed

h7me
...:̂ '/^alyud

B&K
Sorfal Namber

25.5 26.1 10/31/00 11:41 1715232

25.5 26.2 10/31/00 112:05 1715232

200 203 100/31/00
111
13:09 1715232

25.5 25.5 11/01/00 p2:00 1715232

25.5 26.4 11/01/00 02:18 1715232

200 198 11/01/00 112:27 1715232

25.5 25.5 11/28/00 12:02 1715232

25.5 25.8 11J28/OA 2:50 1715232

200 168 11/28/00 112:56 1715232

25.5 25.6 12129/00 !9:37 1715232

25.5 25.9 12/29/00 0:29 1715232

200 233 12129/00 ^0:35 1715232

25.5 25.2 02/12/01 ^1:47 1715232

25.5 26.2 02/12/01 32:58 1715232

200 167 02/12/01 113:18 1715232

25.5 25.2 02/28/01 1:08 1747619

25.5 25.2 02/28/01 j12:04 1747619

200 170 02/28/01 2:20 1747619

25.5 24.7 03/20/07 11:34 1715232

25.5 25.1 03120/01 2:22 1715232

200 149 03/20/01 2:30 1715232

25.5 24.8 04/30/01 10:59 1715232

25.5 25.7 04/30/01 1:51 1715232

200 157 04/30/01 12:00 1715232

25.5 25.6 05/30/01 10:26 1715232

25.5 25.5 05/30/01 1:18 1715232

200 212 05/30/01 1:34 1715232

25.5 24.9 06/29/01 111:52 1715232

25.5 25.1 06I2901 R 2:44 1715232

200 207 06J29/01 ^)2:50 1715232

Perfonnance Eval. Reportfor SVE at the Carbon Tet. Site, Feb. 1992 - Sept. 200

lane 2002 A G-14



T

Appendix G - Fiscal Year 2001 Soil Vapor si•u-0o720
Monitoring Data Rev. 6

Table G3. Carbon Tetrechloride Concentration Standard Analyses,
October 2000 through September 2001. (2 Paaes) .

Carbon TetrublorMe
Concentratlon Standard

(PPmo)

Carbon Telrachloride
Conceotrdbn Anubma

^^o)
Date

Analyzed
Time

Analyzed
B&K

SerW Number

25.5 24.4 07/31/01 12:01 1715232

25.5 26.5 07/31/01 12:49 1715232

200 . 177 07/31/01 12:54 1715232

25.5 22.6 08l30/01 9:02 1715232

25.5 24.7 08/30/01 9:50 1715232

200 235 08/30/01 9:57 1715232

25.5 30.8 09I25ro1 12:32 1715232

25.5 25.7 09/15l01 13:29 1715232

200 165 09/25/01 13:38 1715232

Perfonnance EvaL Reportfor SVE at the Carbon Tet. Site, Feb. 1992 - Sept 2001
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Appendix G - Fiscal Year 2001 Soil Vapor BtH-W720
Monitoring Data Rev. 6

1labte G4. Blank Anatyses', October 2000 throu^k$eptember 2001.

Sampk
Locdion

Sample
Date

Sampk
3Yme

CC4
(ppmv)

CHCIa
(ppmv)

ME$
(PPmv)

CH:CIs
(PPMV)

Water
Wmo)

+i commoa
I i

Blank 10/31/2000 11:39 0.0 0.0 0.0 0.0 7,300

Blank 10131/1000 13:00 0.0 0.0 0.0 0.0 8,740

Blanlc 11/112000 11:25 0.0 0.0 0.0 0.0 6,200

Blank 11/1/2000 12:10 0.0 0.0 0.0 0.0 6,000

Blank 1112812000 12:00 0.0 0.0 0.0 0.0 5,670

Blank 11/18/2000 12:52 0.0 0.0 0.0 0.0 6,210

Blank 12/29/2000 9:35 0.0 0.0 0.0 0.0 7,200

Blank 12!29/2000 10:29 0.0 0.0 0.0 0.0 8,550

Blank 2112/2001 11:45 0.0 0.0 0.0 0.0 6.50 aoer analysis in umts of Tm,,. (°C).

Blank 2/12/2001 13:16 0.0 0.0 0.0 0.0 3.15 *ater analysis in units of Ta,,,. (°C).

Blank 02/28/01 11:06 0.0 0.0 0.0 0.0 5,330

Blank 02/28/01 12:06 0.0 0.0 0.0 0.0 5,940

Blank 03/20/01 11:32 0.0 0.0 0.0 0.0 5,980

Blank 03/20/01 12:24 0.0 0.0 0.0 0.0 7,280

Blank 04/30/01 10:57 0.0 0.0 0.0 0.0 9,000

Blank 04/30/01 11:53 0.0 0.0 0.0 0.0 9,110

Blank 05/30/01 10:24 0.0 0.0 0.0 0.0 7,330

Blank 05/30/01 11:20 0.0 0.0 0.0 0.0 7,400

Blank 06/29/01 11:50 0.0 0.0 0.0 0.0 8,260

Blank 06/29)01 12:46 0.0 0.0 0.0 0.0 8,740

Blank 07/31/01 11:59 0.0 0.0 0.0 0.0 8,090

Blank 07/31/01 12:51 0.0 0.0 0.0 0.0 8,760

Blank 08/30/01 9:00 0.0 0.0 0.0 0.0 9,150

Blarilc 08/30/01 9:52 0.0 0.0 0.0 0.0 8,250

Bienk 09/25/01 12:30 0.0 0.0 0.0 0.0 8,460

Blank 09/25/01 13:31 0.0 0.0 0.0 0.0 7,640

NoOe: Conaatrationa recorded in this table as 0.0 ppmv were measured as <1.0 ppmv.
' Analysea of the vapor headspace in blank samples of deionized water.
CC}1̂^ 4̂ m̂ carboavt̀etrarblotide
Fd1l.U S el^o! V,{IrW

MEIC = methylethyl ketone
CH2Cl2 a methylene chloride

Perfonnance Eval. Reportfor SVE as the Carbon Tet. Site, Feb. 1992 - Sept. 200
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APPENDIX H

2001 CARBON TETRACHLORIDE CONCEPTUAL MODEL UPDATE

Virginia Rohay and Craig Swanson

This appendix presents the current conceptual model as well as working hypotheses concerning

the source term, environmental setting, vadose zone and groundwater contaminant distribution,

vadose zone and groundwater transport, atmospheric losses, and biological degradation of carbon

tetrachloride and associated contaminants in the 200 West Area. The conceptual model of the

200 West Area carbon tetrachloride plume has been continuously refined as additional site-

specific data have been collected and as the undKetanding of dense nonaqueous-phase liquid

(DNAPL) behavior in the subsurface has been developed by the scientific community. The

conceptual model presented in this report provides an update to and includes information from

the conceptual models presented in Rohay and Johnson (1991), Last and Rohay (1991, 1993),

Last et al. (1991), Rohay et al. (1994a) and, most recently, Swanson et al. (1999).

Carbon tetrachloride contamination comprises two relatively distinct zones: a higher

concentration zone in the source area and a lower concentration zone surrounding the source

area. Possible transport mechanisms and distributions of contaminant phases for the high-

concentration portion of the plume, which may also contain DNAPL/residual carbon

tetrachloride, are depicted in Figure H-1. Because of the differences in the sizes of the three

primary disposal sites and the quantities of waste received at these disposal sites, it may be that

one transport mechanism and resulting contaminant distribution (e.g., vapor-phase and aqueous-

phase migration to groundwater) is more appropriate for one or two disposal sites and that

another transport mechanism and contaminant distribution (e.g., DNAPL, vapor-phase, and

aqueous-phase migration to groundwater) is more appropriate for the other(s).

H1.1 SOURCE TERM

Between 1955 and 1973, a total of 363,000 to 580,000 L (577,000 to 922,000 kg) of liquid

carbon tetrachloride, in mixtures with other organic and aqueous actinide-bearing liquids, was

discharged to the soil column at three subsurface disposal facilities (216-Z-9 Trench, 216-Z-1A

Tile Field, and 216-Z-18 Crib) near Z Plant (Plutonium Finishing Plant) in the 200 West Area

(Figure 2-1). The organic solutions consisted of 50% to 85% by volume carbsm tetrachloride

mixed with either tributyl phosphate (TBP), dibutyl butyl phospht+nate (DBBP), or lard oil

(Table H-1). The aolvent that was discharged to the soil column also contained dibutyl

phosphate (DBP), a degradation product of TBP. These organic solutions made up only

approximately 4% to 8% of the total volume of liquid waste discharged to the disposal facilities.

The predominent wastes discharged were acidic, high-salt (sodiunt atttate^e)^aqueous wastes

containing the above organic solutions in saturated amounts (<1%). The organic solutions were

periodically discharged to the predominantly water-wetted soil column in small (100- to 200-L)

Performance Eval. Reportfor SVE at the Carbon Tet. Site, Feb. 1992 - Sept. 2001
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Appendix H- 2001 Carbon Tetrachloride BHl-0o720
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batches. Thus, carbon tetrachloride was introduced to the vadose zone as an aqueous phase and
also as a DNAPL.

Three other sites in the vicinity of Z Plant also received some carbo tetrachloride wastes: the
216-Z-12 Crib, the 216-Z-19 Ditch, and the 216-T-19 Crib A(Figurei . The 216-Z-12 Crib
received analytical and development laboratory waste from Z Plantu m 1959 to 1973 and is
estimated to have received a small volume of organics, which incl carbon tetrachloride
(Kasper 1982). The 216-Z-19 Ditch was used to convey process g water and steam
condensate from Z Plant from 1971 to 1981; apparently, caFbon te,^

I

loride was also
occasionally and/or accidentally released to this ditch (e.g.,ias a f steam and/or cooling
water coil leaks) because heavy organic was noted in the outfall RL 1991, Appendix A).
Between 1973 and 1976, aqueous waste saturated with carbon tetri ride was sent to the
242-T Evaporator, during that time, the 216-T-19 Crib received apnl imately 1,400 kg (880 L)
of carbon tetrachloride in the overhead condensate discharged from Ns evaporator (Rohay et al.
1993).

H1.2 ENVIRONMENTAL SETTING

The vadose zone underlying the carbon tetrachlotide dispoz^al site:l
to 69 m and consists primarily of unconsolidated to partially conso
dominated deposits of the Pleistocene Hanford and late MiOcene t;
(Table H-2). Between these two units, the relatively less p^n^neabl
typically containing an increase in calcium carbonate conteht ("c
approximately 38 to 45 m below the ground surface and ratrges in
(Table H-3). Cross sections summarizing the stratigraphy near the
Figures 2-2a, 2-2b, and 2-2c.

nges in thickness from 64 m
lated gravel-, sand-, and silt-
liocene Ringold formations
'lio-Pleistocene unit,
ie layer"), occurs at
cltness from 2 to 11 m
sposal sites are presented in

The physical characteristics of the vadose zone in this area are s 'zed as follows. The field
moisture content is typically higher in the Plio-Pleistocene unit jT' e H-2). The permeability of
the vadose zone is horizontally and vertically variable in the c trachloride disposal area:
horizontal intrinsic permeabilities range from approxiatately 10"13 10"10 m2; and corresponding
air conductivities range from 0.05 to 25 m/day (equivalent hydra ^ond^tivities range from
0.5 to 231 m/day) (Rohay and McMahon 1996) (Table H-2). The organic carbon content
(fa) of the vadose zone sediments is low (0.11% in silty satld coll from 40- to 43-m depth
in we11299-W 15-31) (Ford 1996). The soil grain surface area is for the silty sand
(26.8 m2/g) than for a commercially available silica sand (0;32 m2A (Ford 1996). Perched
groundwater has been encountered at the Plio-Pleiatocene ^, an ow through the Plio-
Pleistocene zone has been observed to be significantly impr{ded y et al. 1994b). Clastic
dikes, which cross-cut the generally horizontal'sedimpntary layers; tain sediments that may
be more permeable than the host sediments and enhance velltical tion of contaminants.
However, the clay skins that typically line the margins of the dikes y be less permeable and
inhibit horizontal migration across the dike margins (Fecht et al. 1 ; ).
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The wastewater discharges at cribs and ditches new the carbon tetrachloride disposal sites may
have created vertical hydraulic barriers to lateral liquid and vapor migration within the vadose
zone. For example, liquid discharges to the 216-Zr-1/Z-11/Z-19/Z-20/U-14 ditch system south
and east of the disposal sites may have formed a hydraulic "curtain," preventing carbon
tetrachloride-laden fluid and vapor migration to the south and east through the locally saturated
soil column and thereby driving contaminant migration locally to the north and west. Ponded
surface water and perched water may have created horizontal hydraulic barriets for vertical
vapor migration. Before the 216-Z-21 Pond was built southeast of the 216-Z-9 site in the 1980's
to receive relatively clean storm drain and cooling water, this water was discharged to a low spot
on the ground surface on the north and east sides of the 216-Z-9 Trench (this may have been only
a short-lived temporary discharge site). Water from the 216-Z-21 Pond is believed to be the
source of the perched water encountered at the Plio-Pleistocene unit near the 216-Z-9 Trench at a
depth of 28 to 33 m in well 299-W 15-216 in+ 1992 and at a depth of 32.5 to 33.5 m in
we11299-W 15-220 in 1993 (Rohay et al. 1992,1993). The 216-Z_21 Pond is 40 in southeast of
wel1299-W 15-216 and received approximately 9.8 x 1W L of water per year until 1995, when
liquid discharges to the ground ceased.

Natural recharge from precipitation is estimated to be greater than 100 mm/yr in the carbon
tetrachloride disposal area (Fayer and Walters 1995). Recharge from precipitation is higher in
the coarse-textured soils with little or no vegetation, as are found in the 200 West Area (Hartman
1999). Natural recharge may be enhanced at the 216-Z-1A Tile Field, which is approximately
1.5 in below grade and was covered with a gravel layer in 1993, although the tile field was
covered with a subsurface sheet of 0.05-cm-thick polyethylene in 1964 prior to reactivation. The
sheet may focus percolating recharge water to specific vertical migration areas. The top of the
216-Z-9 Trench is 2.5 in lower than the ground surface on its west and south sides.

The uppermost aquifer beneath the 200 West Area is unconfined and lies within an
unconsolidated to semi-indurated gravel and sand sequence of the Ringold Formation. The base
of the unconfined aquifer is the Ringold lower mud unit. The unconfined aquifer is
approximately 66 in thick underlying the carbon tetrachloride disposal sites (Auten and Rerolds
1997). The horizontal hydraulic conductivity in the aquifer ranges from approximately 10" cm/s
to approximately 10-6 cm/s. Anisotropy within a sedimentary unit has not been measured at the
disposal sites but elsewhere generally ranges from 6:1 to 16:1. The lateral and vertical
variability in hydraulic conductivities is illustrated at the carbon tetrachloride disposal site by the
production rates of the six pump-and-treat extraction wells, which range from 63 Umin to
310 Umin for similarly completed and configured wells (DOE-RL 1999b). It also appears that
hydraulic conductivity decreases with depth in the unconfined aquifer.

The suprabasalt confined aquifer, composed of interbedded sands and gravels of the Ringold
Formation, extends from the Ringold lower mud to the top of basalt bedrock. The basalt
confined aquifer system is composed of relatively higher conductivity, water-producing
interflow/interbed zones separated by lower conductivity basalt flow interiors.

Wastewater discharges since 1943 have created local groundwater water-table mounds; the
locations and heights of the mounds have changed as wastewater discharge locations and rates
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have changed. The presence of the mounds has affected both the
movement, causing radial flow from the discharge areas, and the M
under increased hydraulic gradients. With the cessation ofliquid 4
both the regional water table and the local groundwater mounds hq
(1) a concomitant increase in the thickness of the vadose zone, and
and rates that affect the distribution of contaminants in the groundm
of "upgradient" and "downgradient" (DOIiRL 1999a).

BHI-00720

Rev. 6

` tion of groundwater
of groundwater movement,
harges, the elevations of
been declining, resulting in
) changes in flow directions

ater and the local definitions

In the early years of carbon tetrachloride discharges, the pwdimaty ` ' undwater mound occurred
north of Z Plant at T Pond, causing southward net flow until the 1"^ 1950's. From the late
1950's through the present, the primary groundwater mourAd infl g flow directions has been
at U Pond and its associated ditches and cribs in the southern half the 200 West Area. All
surface liquid discharges were discontinued in 1995 per Hc^nford ral Facility Agreement
and Consent Order (Tri-Party Agreement) Milestone M-17 (Ecol et al. 1998). This change
was accompanied by an accelerated rate of water table dec^ine in ^^ - 200 West Area (DOE-RL
2000). Figure H-2 shows this increased rate of water-leveldeelinq^ - 'ng in 1995 for four
TX-TY Tank Farm wells located north of the carbon.tetrachloride ,, posal sites. Since 1995, the
rate of water-level decline is re-equilibrating to the regional rate of water-level decline in
response to decreasing vadose zone drainage.

The current groundwater flow directions undetlying the caqtwn te.` hloride disposal sites are
also influenced by the 200-ZP-1 groundwater pump and-treat sys ' which has been operating
at full scale since 1996. The current regional hydraulic gnulaent is^ w(0.001 m/m) and the
current regional groundwater flow rate is low (approximately 0.lSj day) across the site
(DOE-RL 1999b); groundwater flow rates and contatminan; move " t are expected to continue
to slow as the groundwater mound subsides and the regional water _ le declines. The current
rate of water table decline is approximately 0.40 m/yr under the catbon tetrachloride disposal
sites (DOE-RL 2002).

0 ,1
The elevation of the unconfined aquifer water table fluctuates up t9 .2 nt/day in response to
fluctuations in barometric pressure (Rohay et al. 1993). This wate^ Oible response, which is more
typical for a confined aquifer, is related to the presence of the ov ng, less permeable Plio-
Pleistocene layer, the relatively thick vadose zone, and atmospheric pressure transients that move
both through these sediments and into groundwater wells.

Between 1965 and 1977, the net water table rise was approximate in at the 216-Z-9 site; by
1987 (after U Pond discharges were teiminated), the water table hlined to a lower
elevation than the level measured in 1965 (Rohay and Johnson 190 . As a result, the location of
the pre-1965 capillary fringe beneath the disposal sites was,gnaduaj covered with 2 in of
saturated soils and then later re-exposed to unsaturated conditions. "-Inc thickness of the vadose
zone also changed as the water table position changed.

Because of past surface liquid discharges (e.g., U Pond) and a resu^ t elevated groundwater
table, hydraulic head decreases with depth in much of the 200 W' . Vertical groundwater
gradients historically have been downward from the unconfined to confined system, with

•E
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hydraulic head differences across the Ringold lower mud becoming more pronounced into the
basalt aquifer (Spane and Webber 1995). As the regional water table declines, the head
difference between the unconfined aquifer and the lower semi-confined sedimentary units and
basalts will become less pronounced. This change should decrease the possibility of dissolved
contamination being driven into the lower aquifers. Figure H-3 shows how the hydraulic head
differential between the upper and lower aquifers is decreasing near the disposal sites because of
the regional water-level decline and the effects of the 200-ZP-1 pump-and-treat operations.
Movement of contamination into the deeper aquifer has also occurred in wells open across both
the unconfined and confined sedimentary aquifers (Auten and Reynolds 1997). One such well
located near the 216-Z-9 Crib, 299-W15-5, was decommissioned in 1997 to prevent contaminant
movement from the upper unconfined aquifer to the lower sedimentary aquifers.

H1.3 CARBON TETRACHLORIDE DISTRIBUPION

H1.3.1 Mass Balance Calculations

The original total inventory of carbon tetraehloride discharged to the three primary disposal sites
ranged from 577,000 to 922,000 kg (averaging 750,000 kg). After discharge to the soil column,
the carbon tetrachloride in the dissolved and nonaqueous liquid phases could partition into soil
vapor, soil moisture and groundwater, and sorbed solid phases. Concentrations of carbon
tetrachloride measured in groundwater and soil vapor in 1990 prior to remediation were used
with equilibrium partitioning relationships to account for approximately 35% of the total carbon
tetrachloride inventory discharged to the soil column (WHC 1993) (Table H-4). However, a
later laboratory-based study using carbon tetrachloride and site-specific soils concluded that
calculation of carbon tetrachloride soil concentrations using measured vapor-phase
concentrations and either empirical relationships or adsorption isotherms to estimate the soil
partitioning coefficient can lead to significant error (Yonge et al. 1996). In particular, these
relationships do not account for the nonequilibrium partitioning of carbon tetrachloride within
soil particles (the apparent "irreversible" adsorption). Therefore, the remaining 65% of the
original inventory is believed to be in residual saturation and nonequilibiium sorption sites
within the vadose zone and groundwater.

Based on the equilibrium partitioning relationships and the 1990 soil vapor data, 12% of the
original inventory was estimated to be in the vadose zone: 4% in soil vapor, 2% in soil moisture,
and 6% sorbed to solids (WHC 1993). Based on more recent studies, a significant mass of
carbon tetrachloride is believed to be in nonequilibrium sorption sites within the vadose zone
soils (Cameron 1997). The extentand magnitude of nonequilibrium sorption has not been
determined.

Numerical modeling of vadose zone flow and transport at the 216-Z-9 site indicates that 66% to
90% of the carbon tetracltlotido discharged to the 216-Z9 site was retaittalin the vadose zone,
even under the most conservative bounding conditions of very small residual saturation and large
source term (Piepho 1996). In this model, the term "residual saturation" refers to the immovable
carbon tetrachloride liquid, including sorbed and entrapped phases. Because the natural organic
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carbon content in the soils is very small, low values (0.01 and 0. of residual saturation were
used in the simulations (Piepho 1996). Larger values of residual 'on.would have resulted
in less carbon tetrachloride transport to groundwater. The results his modeling indicate that4t
the rate and amount of carbon tetrachloride transport to groundwatar iss sensitive to the value of
residual saturation assumed for the vadose zone and groundwater. ;

Evaporation and barometric pumping of carbon tetrachloride is estloiated to have removed 21%
of the original carbon tetrachloride inventory from the vadose zone'between 1955 and 1990
(WHC 1993).

The concentrations of chloroform observed in the vadose zone andI undwater could be
produced by reductive dechlorination of 1% of the carbon Eetrach A. discharged to the soil
column (Hooker et al. 1996). Based on the mass of the carbon so e, (lard oil and butyl
phosphates) and nitrate (electron acceptor) co-disposed with the c tetrachloride, Hooker et
al. (1996) estimated that 1°% of the carbon tetrachloride could havqI n transformed to
chloroform by microbial dechlorination during initial discharge a'` . Biodegradation is
probably no longer occurring within the vadose zone and g[ound ' because the naturally
occurring total organic carbon in the soil is insufficient to fuel the s(Truex et al. 2001), In
addition, the aerobic condition of the Hanford valdose zone and dwater do not favor
biodegradation of carbon tetrachloride, which occurs under predon>^antly anaerobic conditions
(Trnex et al. 2001).

Carbon tetrachloride may also degrade through aqueous hytholysiq° ` abiotic process. The
likely range of abiotic hydrolysis rates corresponds to a carbon t' hloride half-life of between
36 and 290 years in the aquifer at the Hanford Site; the best for the half-life would be
approximately 100 years (Truex et al. 2001). Truex et al. (2001) ' eve that aqueous hydrolysis
of carbon tetrachloride probably produces carbon dioxide and hy ' hloric acid but no
hazardous compounds; however, they caution that the reaction ' cts may need to be
confirmed with site-specific testing.

The mass of carbon tetrachloride in the upper 10 in of the unconfi ' aquifer in 1990 was
estimated to be 5,250 to 15,740 kg, accounting for 1% to 2% of th 'ginal inventory, depending
on the value of porosity assumed (Rohay and Johnson 1991) (Tabl, ' -5a). The mass of carbon
tetrachloride in the aquifer calculated using the smoothed 1996 grq' ' dwater contours for
comparable conditions (i.e., 10-m aquifer thickness, 30% pprosityM sorption) was 12,203 kg,
also accounting for 1% to 2% of the original inventory (Table H-5t{ For the 1990 estimate, a
soil partitioning distribution coefficient (Kd) of 0.2 mUg would t in an additional 2% to 8%
of the carbon tetrachloride inventory sorbed to aquifer solids (Ro et al. 1994a). The 1996
calculations evaluated the effect of two different Kd values (0.05 g and 0.114 mIJg) for
partitioning carbon tetrachloride between water and solid phases (Table H-5b).

Approximately 82,970 kg of carbon tetrachloride have been remo from the subsurface
(vadose zone and groundwater) since remediation of the site be ''tk the soil vapor extraction
(SVE) system pilot test in 1991. Between April 1991 and Septem 2001, SVE removed
approximately 77,150 kg of carbon tetrachloride from the vadose zqite (Table 4-1). Between
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August 1994 and September 2001, pump and treat (200-UP-1 and 200-ZP-1) removed about
5,820 kg from the unconfined aquifer (DOE-RL 2002).

H1.3.2 Distribution Within Atmosphere

Global background air concentrations of carbon tetrachloride are approximately 0.15 ppb (Shaw
et al. 1996).

H133 Distribution Within Vadose Zone

Carbon tetrachloride is found throughout the vadose zone within the approximately 0.2-km2
source area. Laterally, the highest concentrations of carbon tetrachloride historically have been
located in the vicinity of the 216-Z-9 Trench. Vertically, the highest concentrations are
associated with the finer grained, relatively less permeable units (the Hanford lower fine and
Plio-Pleistocene units).

The highest near-surface vapor concentration measured during a soil-vapor survey prior to
remediation was 72 ppmv carbon tetrachloridc just north of the 216-Z-9 Trench (Rohay et al.
1992). Maximum vapor concentrations observed at wellheads and deep soil vapor probes, which
were meastmed twice a week for 25 months from 1991 through 1993, exceeded an estimated
10,000 ppmv (the instrument was calibrated upto 2,000 ppmv) total volatile organic compounds
at monitoring locations above the Pho-Pleistocene unit and immediately north of the 216-Z-9
Trench (Fancher 1994). At similar depth intervals above the Plio-Pleistocene unit in the
216-Z-1A/Z-18iZ-12 area, maximum concentrations were an order of magnitude lower.
However, maximum concentrations from monitoring ports below the Pho-Pleistocene unit were
approximately 1,000 ppmv at both the 216-Z-9 and 216-Z-1A/Z-18/Z-121ocations (Fancher
1994).

The highest carbon tetrachloride concentration in the sediment samples collected during drilling
of 13 new wells in 1992 and 1993 was 37.8 ppm from a well at the 216-Z-9 Trench (Rohay et al.
1994a). Carbon tetrachloride concentrations exceeded 10 ppm in samples from two other wells
in the 216-Z-9 area. In contrast, the highest carbon tetrachloride concentration in a sediment
sample from the 216•Z-lA/Z-18 area was 6.6 ppm from a well inside the 216-Z-1A Tile Field.
At both locations, the maximum carbon tetrachloride sediment concentration in each well is
associated with the interbedded sands and silts of the Hanford formation lower fine unit,
laminated silts ofthe Plio-Pleistocene unit, and/or the top of the caliche.

The highest carbon tdrachloride concentrations in the in situ soil vapor samples collected during
drilling were 17,000 to 21,000 ppmv from the Plio-Pleistocene unit in a well at the 216-Z-9
Trench and 10,000 ppmv from the same well at the capillary fringe; the highest in situ soil vapor
sample measw+ed frout a 216-?r1A/Z-18 well.was 1,400 ppmv (Rohay 1997). Maximum carbon
tetrachloride concentrations inso;il vapor-extracGod using the SVE systems were approximately
30,000 ppmv from intervals above the Pho-Pleistocene unit at the 216-Z-9 Trench and
1,500 ppmv from intervals above the Pho-Pleistocene unit at the 216-Z-1A/'G18 site.
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Soil that is saturated with liquid carbon tetrachloride will have an E 'ated equilibrium soil
vapor concentration of 120,000 ppmv at 20 °C (Rohay and Johns i 991). As a rule-of-thumb,
for soils saturated with an organic contaminant, standard SVE will'^' uce a gas stream
containing one-tenth to one-half the equilibrium soil vaporconcen ` ' on (Johnson 1993a).
Therefore, vapor extraction concentrations greater than 12,000 pp '` of carbon tetrachloride may
indicate that the soil near the extraction well is saturated with a n" ueous-phase liquid. Initial
soil vapor concentrations extracted from the 216-Z-9 site were ap '' ' ximately 30,000 ppmv,
suggesting that a carbon tetrachloride DNAPL was present above ' _ Plio-Pleistocene layer prior
to remediation. The high in situ soil vapor concentrations of 17, ^ .. to 21,000 ppmv observed
prior to remediation during drilling also suggest the presence of D14APL at the 216-Z-9 site.

The high vapor concentration (>10,000 ppmv) observed in the in soil vapor sample collected
at the capillary fringe at the 216-Z-9 site prior to SVE remediatiorn' ggests that DNAPL reached
the capillary fringe. The DNAPL will accumulate at the capillary : ge until it develops
sufficient head that it can flow through (overcome entry pressure) into the aquifer (Pankow and
Cherry 1996).

The high carbon tetrachloride concentrations measured during baa
through 1993 prior to remediation may also suggest the pn^ettce 1
thumb, "full-scale OVA readings of 1,000 to 2,000 ppmv apc prot
the presence of DNAPL when the DNAPL is comprised of?one or
(Pankow and Cherry 1996, p. 416). Fancher (1994) recorded mar
(OVA) measurements of approximately 1,000 ppmv at the 46-Z-
exceeding 2,000 ppmv at the 216-Z-9 site, above the lower perme
and maximum OVA measurements of approximately 1,000 ppmv
and 216-Z-9 sites below the Plio-Pleistocene layer.

Nonaqueous-phase liquid carbon tetrachloride has not been

The locations of the maximum carbon tetrachlor(de rebounj
operations were the same in 1997, 1998, 1999, 2000, and 21
rebound locations may indicate nearby locations of DNAPI
The 1997 rebound study and 1998, 1999, 2000, and 2001 ni
locations within the influence of the SVE systems, much ofi

monitoring from 1991
TAPL. As a rule-of-
a reasonable indication of
chlorinated solvent"

n organic vapor analyzer
-18lZ-12 site and
y Plio-Pleistocene layer,
216-Z-1A/Z-18/Z-12

in the vadose zone.

in thd zone following SVE
01. persistence of these
and/oi^ 'dual carbon tetrachloride.

the
tetrachloride has been removed. The lower permeability Plio-1
appears to be a continuing sounce of carbon tetrachloride soil v
this report). The SVE system is able to draw air through the hi
gravels but not effectively through the lower permeability silts
gravel of the Hanford lower fine and Plio-Pleistocene units.

indicated that at most
ly available carbon
cene layer, however,
Rohay 1997, Section 6.0 of
)ermeability sands and
arbonate-cemented sandy

The spacing and various open intervals of the current SVE pxtran '' and monitoring wells do
not provide full coverage of the contaminated vadose zone ^n the ^ sal site area. Thus, some
readily available carbon tetrachloride contaminant in relatively ble sediments may still
remain in the vadose zone soils that are not currently impacted by' _ SVE system operations
(Cameron 1997, Rohay 1997).
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The limited number ofmonitoring locations, especially below the Plio-Pleistocene layer, and
difficulty in predicting contaminant migration pathways from the surface disposal sites
contribute to the uncertainty in describing the overall contaminant distribution in the vadose
zone.

In the far field, carbon tetrachloride vapor has been detected in wells under construction
throughout much of the 200 West Area since 1987 (Rohay and Johnson 1991, Rohay et. al.
1992). Most of the reported detections have been from below the Plio-Pleistocene layer, often in
the capillary fringe just above the water table. The distribution of wells with detections below
the P1io-Pleistocene layer matches fairly well with the distribution of carbon tetrachloride
dissolved in the groundwater, suggesting that the source of the vapor may be volatilization from
groundwater. However, some wells, notably those approximately 300 in west of the 216-Z-18/Z-
12 disposal sites, also had detections above the Plio-Pleistocene layer, suggesting that carbon
tetrachloride may have migrated laterally west from the disposal sites or east from the 218-W-4C
Burial Grounds. (These detections of carbon tetrachloride occurred prior to vadose zone
remediation using SVE.)

Plutonium and americium co-contaminants are distributed within the upper 30 m of the vadose
zone (20 to 30 m below crib bottom), based on characterization of the 216-Z-1A Tile Field in
1976 (Price at al. 1977). The transuranic (TRU) contamination at the carbon tetrachloride sites
may have been carried downward through a combination of acidic waste liquids and organic-
complexant mixtures (Price et al. 1979, Johnson and Hodges 1997). After the disposal occurred,
both the acidic and organic complexes are expected to diminish via soil pH neutralization and
biodegradation processes, and plutonium and americium would be expected to absorb strongly to
the Hanford site sediments (Hartman 1999).

111.3.4 Distribution Within Groundwater

In FY 2001, the plume of dissolved carbon tetrachloride extended over 111an2 in the unconfined
aquifer underlying the 200 West Area (Hartman et al. 2002) (Figure H-4). It has been previously
concluded that because the zone of highest concentrations (4,000 to 8,000 #g/L) has in the past
included the 216-Z-9 Trench, carbon tetrachioride discharged to the trench may be providing a
continuous source of contamination to groundwater (Rohay et al. 1994). However, recent
concentrations have been decreasing at 200-ZP-1 pump-and-treat extraction wel1299-W15-32
(Figure H-5) located at the northeast corner of the trench. The observed decrease suggests that
either the carbon tetrachloride in the vadose zone (or DNAPL in the aquifer) is not currently a
continuing source or that the rate of mass removal by groundwater extraction exceeds the rate of
mass contribution from the vadose zone (or aquifer).

Concentrations at well 299-WI5-32 were observed to increase following the extended shutdown
of this well from June 29,1999 to Pebruary 2, 2000 (Figure H-5). If the vadose zone is a
continuing soum of Gubon tetracliloride to the gewmdwater, or if DNAPL is present in
groundwater, it would be expected that some rebound would have occurred during the shutdown.
Conversely, if there were no continuing source, dissolved concentrations would have been
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expected to remain at about the same concentration during and following shutdown. The overall
increase could be interpreted to mean that:

• A source of residual carbon tetrachloride continues to contribute to groundwater from the
vadose zone.

• A source of residual DNAPL is present below the water table.

• Both vadose zone and groundwater sources are contributing.

• Dissolution of residual DNAPL, in either a vadose soutce and/40 in groundwater, is slow
compared to the pumping-induced groundwater velocity across',the site so overall
groundwater concentrations tend to decline during pumping•

The first few carbon tetrachloride measurements following shutdo,
declining trend exhibited prior to shutdown (Figure H-5). Then cc
well increase to pre-shutdown levels. The delay in increased concj
extraction well may indicate that the source is at some distance frq
groundwater had to travel from the source to the well before the in
Based on Darcy's Law, the source would be 8.5 m(28 ft) from the

• The time required for the groundwater to travel from the
(February 2, 2000 to March 30, 2000)

• The hydraulic conductivity is 15 m/d (DOE-RL 1999b)

• The hydraulic gradient is 0.001 m/m (DOE-7tL 1999b)

• The effective porosity is 10% (conservative estimate) (DOE-R

appear to be on the same
entrations at the extraction
xations observed at the
the well and that
:ase could be observed.
:11, assuming:

the well was 57 days

Well 299-W15-32 is 7.4 in from the northeast corner of 216-Z-9 and 26.3 in from well
299-W 15-218, where high concentrations were observed at the capillary fringe during drilling in
1993.

It is interesting to note that the declining concentration trends prior to shutdown and following
the increase after shutdown are the same.

At some time in the future, tailing of groundwater concentrations it ` xpected to occur as carbon
tetrachloride is removed from the more permeable zones and bec .s diffusion limited moving
from the less permeable zones. Tailing should occur even;f carboo hloride is present as
dissolved phase, as residual DNAPL, as a vadoss zone source, or a combination of these
factors. There are not enough data at this time to determine which'' these conditions is present
(other than the dissolved phase). Previous modeling work by Piep (1996) implied that residual
DNAPL should be present beneath the water table.

Perfonnance EvaL Reponfor SVE at the Carbon Tet. Site,. Feb. 1992 - Sept. 2,
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Although the centroid of the plume has not migrated significantly under natural driving forces,

the perimeter of the plume appears to be migrating laterally to the south and northeast (Hartman

et al. 2002). Dissolved concentrations measured in well 699-39-79 at the western perimeter of

the plume increased by an order of magnitude between March 1987 and August 1988, suggesting

the arrival of the plume at that time (Dresel et al. 1993). Concentrations of carbon tetrachloride

at we11699-39-79 have declined since 1996 to below maximum contaminant levels because

clean groundwater has been injected at nearby well.299-W 15-29 (Figure H-4).

Based on dissolved-phase concentrations in the upper 10 in of the unconfined aquifer in 1990,

and prior to remediation, nearly 60% of the groundwater mass of carbon tetrachloride was

estimated to be contained within about 10% of the area of the plume (Rohay and Johnson 1991)

(Table H-5a). The centroid of the plume is apparently being displaced in response to

remediation operations, with the dissolved phase moving most notably toward the thTee northern

extraction wells (Figure H-6). It is recommended that the total mass in the centroid be
recalculated, compared to the original estimates, and used to estimate remediation time using

pump-and-treat technology.

The shape and location of the groundwater plume for the high-concentration area (>4,000 µg/L)

lends itself to at least three explanations or possible combinations of these explanations

(Figure H-6). First, the location of the high-concentration area northwest of the 216-Z-9 disposal

site implies that the groundwater mound created at the U Pond and other nearby disposal

facilities produced a hydraulic flow field that moved contamination this direction. Recreating

the development of the mound and disposal and migration of carbon tetrachloride contamination

using a numerical computer model or other analytical tools would help confirm and quantify this

type of movement.

It should be noted that the groundwater plume map for 1996, prior to substantial remediation

efforts, may not truly represent the baseline plume shape at that time because of the lack of

monitoring locations northwest of 216-Z-9 between wells 299-W15-32 and 299-W25-31A. The

centroid of the plume may in fact be located closer to 216-Z-9, beneath the Z Plant surface

facilities. If this is correct, then the highest groundwater concentrations have been or would be

beneath Z Plant. This explanation is supported by the increasingly high concentrations measured

at wells 299-W15-31A (from 3,260 µg/L in 1996 to 6,500 µg/L in 1999) and 299-W15-1

(1,180 Ag/L to about 6,350 µg/L in 1999). Both of these wells are in the induced flow path

under Z Plant to extraction wells 299-W15-33 and 299-W15-34 (Figure H-6).

A second possible explanation for the current shape of the groundwater plume is that carbon

tetrachloride contamination was directed to the northwest by relatively continuous lower

permeability sediment units, particularly the Plio-Pleistocene unit. This unit would be a prime

candidate for this explanation,.but is thought to dip to the south in the area of the disposal sites

based on regional geologic information. However, recent surface geophysics work by the

University of South Carolina (Temples et al. 2001) suggests that the DNAPL discharged to the

216-Z-9 Trench would flow to the north and northeast. This latest information therefore

supports the idea that carbon tetrachloride may have moved to the north, and then migrated

through the Plio-Pleistocene unit to the groundwater.
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A third possible explanation for the distribution pattern of the
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estimated (Kasper 1982)

• Leakage of carbon tetrachloride liquids from the 216-Z-12
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The source of the low-concentration lobe of the carbon tetncchlori plume southwest of the
former U Pond is also uncertain (Figure H-4). If the source of this tamination were from
early years of carbon tetrachloride disposal, when the groupdwater ow was to the south, and if
concentrations were much higher at that time, the low conoentrati might reflect displacement
and dilution by the large volume of U Pond discharges. However
much higher originally, the U Pond discharges presumabl^ should^

concentrations were not
ve displaced or diluted this

hypothetical early plume. Contamination in this part' of the squif ` y be a result of vapor
transport from the source cribs or vapor cycling (carbon tet^rischl volatilizing from
contaminated groundwater, diffusing through the vadose zone, and , en contaminating clean
groundwater). 1
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Carbon tetrachloride has been detected at or less than 1% of its theoretical solubility limit in

water (800,000 )Ag/L). Dissolved concentrations of DNAPLs in groundwater are commonly

observed to be significantly below their aqueous solubility limits, even when the aquifer is

believed to contain separate phase liquid (Anderson et al. 1992). Possible explanations proposed

by Anderson et al. (1992) include the preferential formation of horizontal pools of DNAPL as a

result of lateral spreading, which would reduce the cross-sectional contact area with

groundwater, dilution by dispersion; and dilution in monitoring wells screened over lengths that

are large relative to the dimensions of the plume. In addition, most 200 West Area wells monitor

the top of the aquifer and may not sample carbon tetrachloride present at depth. In the 200 West

Area, the wells are sampling an increasingly smaller portion of the top of the unconfined aquifer

as the water table elevation declines.

As a rule-of-thumb, "dissolved concentrations that exceed 14G of the effective solubility should

probably be cause for serious consideration of the presence of a DNAPL phase" (Pankow and

Cherry 1996, p. 222-223). Dissolved concentrations of approximately 8,000 µg/L were observed

at an extraction well (299-W 15-32) adjacent to the 216-Z-9 Trench during initial pumping,

which intermixed the dissolved concentrations with cleaner groundwater. Numerical modeling

of vadose zone flow and transport at the 216-Z-9 site indicates that liquid carbon tetrachloride

reached the aquifer at that location (Piepho 1996). Prior to remediation, the continuing presence

of relatively high dissolved concentrations in groundwater in the immediate vicinity of the

216-Z-9 Trench had suggested that a DNAPL was slowly dissolving within the aquifer or

continuing to migrate from the vadose zone. However, as discussed previously, declining

groundwater concentrations at extraction wel1299-W15-32 would seem to make DNAPL a less

significant contributor of contamination than the dissolved phase. If, as the numerical modeling

suggests, carbon tetrachloride reached the aquifer in the first 7 years of discharge and ponded at

the capillary fringe present in 1962, the carbon tetrachloride may have been trapped and

dissolving while it was buried for 25 years within the saturated zone as a result of the elevated

water table from 1965 to 1987. The relatively low carbon tetrachloride vapor concentrations

currently observed near the water table do not indicate the presence of DNAPL sources near the

monitoring locations.

Historically, the highest carbon tetrachloride concentrations detected during groundwater
monitoring were in samples from well 299-W15-16. The carbon tetrachloride concentration in

groundwater from this well was 8,100 µg/L when it was first sampled in 1988 and reached a

maximum of 8,700 pg/L in 1990 (Evans et al. 1992). Well 299-W15-161ocated northwest of

Z Plant is not near a]rnown source of carbon tetrachloride.

The rebound of carbon tetrachloride concentrations in groundwater following pump-and-treat

operations might indicate the presence of DNAPL. While concentrations are generally
increasing or stable at the three northern extraction wells and the plume is moving toward these

wells, a large-scale rebound test has not been conducted. An 8-month period of shutdown at

extraction well 299-W15-32 did show what appears to be rebound. Initially, concentrations

continued to decrease, but later displayed a relatively sharp increase (Figure H-5). This slightly

delayed increase implies some contributing source approximately 8.5 in from the extraction well

or diffusion of carbon tetrachloride out of lower permeability zones.
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Dissolved carbon tetrachloride has been observed deep within the unconfined aquifer (i.e.,

between 10 in below the water table and the base of the unconfined aquifer) at the following

locations:

• 216-Z-9 site (wells 299-W15-6 and 299-W 15-5) (Rohay and Johnson 1991, Auten and

Reynolds 1997)

• West and north of Z Plant (wells 299-W 15-17, 299-W15-7, 299-W15-10, 299-W10-22,

299-W14-14, 299-W 10-24, 299-W15-25, and 299-W15-30 (Hartman 1999; BHI 1997, 1998;

Swanson et al. 1999)

• Near U Plant (wells 299-W19-34A, 299-W 19-34B, 299-W19-18, and 299-W19-4)

(Ford 1995)

• Near T Plant (we11299-W 11-32) (Newcomer et al. 1995).

Dissolved carbon tetrachloride has also been observed within the confined aquifer system (i.e., in

the gravels below base of unconfined aquifer) at wells at the following locations:

• South of the 216-Z-9 site (we11299-W15-5; well probably served as preferential pathway)

(Auten and Reynolds 1997)

• East of the 216-Z-9 site (we11299-W 14-9) (DOE-RL 1999b)

• Near the T-TY-TX Tank Farms (wells 299-W10-24 and 299-W14-14) (Hartman 1999)

• Near U Plant (well 299-W19-34B) (Ford 1995).

The observed distribution of dissolved carbon tetrachloride in the high-concentration portion of

the groundwater plume is.inconsistent with a vapor-phase source. A vapor-phase source should

result in a shallow (1- to 2-m thick) vertical distribution in the aquifer due to the relatively slow

process of molecular diffusion, the process by which the carbon tetrachloride vapor enters the
groundwater (Pinder and Abriola 1986). However, carbon tetrachloride contamination is found

at depths greater than 30 in below the water table.

The 200-ZP-1 groundwater pump-and-treat system is containing carbon tetrachloride within the

2,000-µg/L contour (DOE-RL 2002). Between August 1994 and September 2001, this system

has removed about 5,800 kg of carbon tetrachloride, which is 91% to 274% of the mass initially

estimated in 1990 to be contained within the 2,000-µg/L contour (Table H-5). The persistence of

the carbon tetrachloride concentrations implies that the initial mass calculation was incorrect

(e.g., because of `greater depth distribution), that the 1{d is greater than assnmed, and/or possibly

the presence of a continuing source of carbon tetrachloride (residual or DNAPL). A revised

estimate of carbon tetrachloride mass is needed.
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Low (<10 pCi/L) plutonium-239/240 and americium-241 activitie ere detected in
we11299-W 15-8 adjacent to the 216-Z-9 Trench on two sapapling;' (May 7, 1990 and
November 13, 1991). The well went dry sometime after January ^ 2 and can no longer be
sampled (Hartman 1999). The plutonium and americium oon on observed in
groundwater at the 216-Z-9 site in we11299-W15 8 may signify s' ' column breakthrough or a
preferential pathway in the well. Followup sampling of groundw ' exttacted by the pump-and-
treat system at 216-Z-9 did not detect mobile species indicative of U(Hartman 1999).
"Extraction we11299-W15-32, located next to the 216-Z-9 Trench^ as been sampled for
plutonium isotopes for the last several years and for taeptunium-2^ americium-241 in
FY 1998, without detecting any plutonium, nepdmium, or umerici . However, because this
well draws water from a considerable area, the samples may not be representative of contaminant
activities directly under the trench" (Hartman 1999).

Radionuclide sampling for technetium-99, tritium, and iodine-129,` ' the 200-ZP-1 treatment
system revealed elevated levels of technetium-99 at extraction we^ 299-W 15-32 and
299-W 15-35 in FY 1999 (DOE-RL 2000). Concentrations were ' pCi/L and about 200 pCi/L,
respectively. Results for teitium in the northern three extraction '° s ranged from 2,160 to
4,450 pCi/L, and were non-detect for iodino- 129. The eleyated ,' tium-99--results imply that
either this contaminant is moving from the plume associatqd with, TX-TY Tank Farm to the
north, or is coming from some other source. Historically, some tec" etium-99 was detected near
the 216-Z-9 Trench (410 pCi/L in 1992 at well 299-W 15-8).

H1A CARBON TETRACHLORIDE TRANSPORT

H1A.1 Vadose Zone/Atmosphere Interface

Atmospheric pressure fluctuations appear to constitu(e a si$nific ° p lease mechanism for
carbon tetrachloride vapor out of the vadose zone both through thg il surface and through
boreholes perforated or otherwise open to the voidose zone,. The s surface flux of carbon
tetrachloride measured at the ground surface in the vicinity of the, 6-Z-9 site in 1992 and 1993
using the EIvIF1.UX® (Quadrel Services, Inc.) soil vapor tlphnol ranged from 0 to
923 ng/m2/min (0 to 485 kg/yr for a 1-kmz area) (Rohay et;4l. 1 The average soil-surface
flux for the area overlying the groundwater plume in 1990 was es " ted to be 285 ng/mZ/min, or
1,800 kg/yr, assuming carbon tetrachloride partitions $om;g^roun ter according to Henry's
Law, diffuses from groundwater to 1 m below ground surftice, an en is batometrically swe?t
out (WHC 1993). The 1994-1995 flux of carbon tetracbloode to atmosphere from a 1-km
area that includes the carbon tetrachloride discharge sites was 1,2 kg/yr, based on site-specific
mass balance and tracer-ratio measurements (includes soil and we (Shaw et al. 1996).

It is estimated that, between 1955 and 1990,18% of 1he tot^al tetrachloride inventory was
lost to the atmosphere throughnatural soil flux at the grog¢,purf ' (WHC 1993). The depth
over which carbon tetrachloride is removed by barometric pumpi as estimated in 1992 to be
I m(WHC 1993). In 1992, barometric pressure fluctuations ave 1.4% of the average
barometric pressure. Assuming that a 1.49'o pressure increase res in a 1.4% volume decrease
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^
in the soil vapor, on an annually averaged basis barometric pumping would sweep out air in the

pores of the top 1.4% of the vadose zone (1.4% of 64 m) half of the time.

The 2-m rise of the water table between 1965 and 1977 would have displaced contaminated soil

vapor from the vadose zone to the atmosphere. This effect was not included in the 1990

estimates of vadose zone losses.

The wells "breathe" in response to atmospheric pressure changes and other meteorological

phenomena. The carbon tetrachioride released from wells in the vicinity of the cribs between

1955 and 1990 was estimated to be 22,200 kg, or 3% of the discharged inventory (WHC 1993).

Thus, an estimated 21% of the total carbon tetrachloride inventory may have been lost to the

atmosphere via the soil surface and borehole flux since soil column disposal was initiated (WHC

1993).

H1.4.2 Vadose Zone

Once discharged to the crib, the liquid wastes infiltrated into the underlying soils and migrated

predominantly downward. An average infiltration rate or recharge rate into the soil column can

be estimated for each crib from the area of the crib bottom and average annual discharges. These

range from 1 to 10 IJm2/day (Table H-6). Average infiltration rates from percolation tests in the

216-Z-20 and 216-Z-21 Crib areas have been reported as ranging from 1,900 to 2,850 IJm2/day

(Last and Rohay 1993). Thus, the field-measured infiltration rate of the soil column far exceeds

the estimated recharge rate from the cribs. Assuming that the behavior of the liquid wastes

discharged was similar to that of water used in the percolation tests, it is doubtful that the soil

column ever became fully saturated or that the cribs exceeded the infiltration capacity, at least

for any appreciable period of time. Crawley (1969), however, did report that a buildup of liquid

waste was suspected in the head end of the 216-Z-1A Tile Field. This suggests that the

infiltration capacity of the first one-third of the crib had been exceeded by the discharge

volumes, perhaps as a result of plugging of the soil pores by fine particulates or other solids. It

should also be noted that the 216-Z-1A Tile Field had received other liquid wastes from 1949 to

1959, so the soil column was already partially saturated.

As a first approximation, the likelihood that carbon tetrachloride in an aqueous or nonaqueous

phase reached the groundwater can be estimated by comparing the total volume discharged to the

column pore volume beneath each crib (i.e., bottom area of the crib multiplied by depth to water

multiplied by porosity, assuming 30% porosity). Results of such calculations indicate that the

216-Z-1A and 216-Z-18 waste disposal facilities received only 12% and 29% of their estimated

column pore volumes, respectively, while the 216-Z-9 Trench received 142% of its column pore

volume (Table H-6). it must be noted that these are only rough estimates and that the wastes

were discharged over petiods of years rather than at one time. Additional drainage would also

have occurred under unsaturated conditions, after discharges were terminated. If the porosity

were smaller or if the entire column pore volume were not used (e.g., if the wastea migrated

down preferential pathways such as unsealed wells or if the wastes did not spread out evenly

over the crib floor), the values would be higher. Conversely, if the waste plume spread out

laterally, increasing its column pore volume, these values would be smaller. In any case, the
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216-Z-9 Trench is more likely to have had waste fluids containing carbon tetrachloride reach the
groundwater strictly by downward percolation.

Numerical modeling of vadose zone flow and transport indicates
nonaqueous-phase liquid carbon tetrachloride migrated through 1
unconfined aquifer below the 216-Z-9 Trench(Piepho 1996). In
carbon tetrachloride from the vadose zone into the aquifer prima
carbon tetrachloride held in residual saturation in the vadose zon

on

both values (0.01 and 0.0001) of residual saturation used in the si
modeling results indicate that carbon tetrachloride continuns to entl
(at least 38 years and likely for longer in the simulations) aifber the;
disposal sites (Piepho 1996). In addition to assuming potential vah
several simplifications were applied and the physical properties of I
used rather than those of the carbon tetrachloride organic mixtures.

Numerical simulations of wastewater migration ben
horizontal spreading of the aqueous plume may hav,
unit/fine-grained unit boundary, but that little lateral
(Last and Rohay 1993). Piepho (1996) indicates thE
aqueous phase in the vadose zone appears to be in tl
simulations, the ratio of the horizontal to vettical sai
these simulations, there is essentially no lateral spze
(Piepho 1996). Wright et al. (1994) inferred a near-
tetrachloride cribs, with some spreading occurring e
fine/P1io-Pleistocene unit surfaces. Field measurem
radionuclides beyond the perimeter of the 21fHZ-lA
(Price et al. 1979), suggesting that the spread of was
was filtered in that distance. In conclusion, the aque
predominantly downward from the near-surface dis<
primarily associated with coarse/fine layer contacts.

Because liquid carbon tetrachloride is relal
assumed to be water-wetted, the carbon tel
gradient. Wright et al. (1994) concluded,l
conductivity of liquid carbon tetrachloride
than that of water or of an aqueous carbon
greater in the finer grained sample.

As nonaqueous-phase liquid carbon tetrachlo
the liquid carbon tetrachloride will become d
residual saturation. Based on studies of carb
samples, Conca et al. (1992) conciuded that t
was about half that of water oraan aqueous-pl
moisture content of the soil were 5% under a

Tile

at

misciblr in wa
ie would move
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the subsurface
)ride solution, i

I^ both dissolved and
adose zone and reached the
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these are strictly empirically derived estimates, based on two samples, and should be viewed

with some caution (Rohay et al. 1994). In addition to immobilization by capillary forces, some

of the discharged carbon tetrachloride was retained in the vadose zone through mechanisms such

as equilibrium (reversible) and nonequilibrium (nonreversible) sorption to soil and entrapment of

DNAPIIdissolved liquids in dead-end pore spaces. Through all these mechanisms, residual

saturation of contaminated aqueous-phase and nonaqueous-phase liquids will be left along the

contaminant migration path.

A rough estimate of how far the organic nonaqueous-phase liquid may have traveled downward

through the soil column as a continuous organic liquid phase (i.e., at saturations greater than the

residual) can be calculated by assuming a single residual saturation of 2.5% for the entire pore

column volume and by assuming that the organic was evenly distributed across the crib bottom

area. Table H-7 lists the relative depth of nonaqueous-phase liquid migration for each facility.

Note that the migration depth calculated for the 216-Z-9 Trench is over an order of magnitude

greater than that of the other two cribs and is potentially below the water table. It also seems

plausible that much of the organic nonaqueous-phase liquid may have been retained in the soil

column because of the residual saturation. Numerical modeling of vadose zone flow and

transport indicates that 66% to 90% of the carbon tetrachloride discharged to the 216-Z-9 site

was retained in the vadose zone (Piepho 1996). It should be noted, however, that DNAPL

characteristically moves nonuniformly downward through the vadose zone (Cohen et al. 1993),

so this estimate is probably high.

Another potential indicator of the distribution of the organic phase is the distribution of the

associate¢ radionuclide co-contaminants. Transuranics (primarily plutonium-239 and
americium-241) discharged to the disposal sites may have been canied in association with the

organic-complexant liquid phase. The behavior of the transuranics in such a mixture as the

DNAPL moves through the soil is unknown. Typically, when plutonium and americium are
released as solutes, they are retained in the upper few meters of the soil column (Johnson 1993b).
However at the 216-Z-1A Tile Field, these radionuclides were discharged as co-contaminants

with the DNAPL-complexant mixture and are found at depths up to 30 in below the bottom of

the tile field (Price et al. 1979): This behavior has been previously attributed to the desttuction

of the sorptive capacity of the soils by the acidic waste stream. However, the abundant amounts

of calcium carbonate in the soil column could have easily neutralized the acid. For example, at a

pH of 1(0.11v1), which is more acidic than the discharged aqueous waste stream (pH of 2.5), the

total volume of aqueous waste discharged to the 216-Z-1A Tile Field would have contained

approximately 5001uno1 of acid. Assuming a calcium carbonate content of 1%, the first meter of

the soil column beneath this crib contains 588 Ymol of calcium carbonate, which is more than

enough calcium carbonate to neutralize this amount of acid (Johnson 1993b). Thus, it seems

more probable that the gteaterdepth distribution of transuranics in this crib is due to migration

with the solvent-complexant phase. Beneath the 216-2r1A Tile Field, increases in

concentrations of plutonium and americium with depth are generally associated with an increase

in the silt content of the sediments or with boundaries between sedimentary units. Because

similar solvent-chemical conditions existed for disposal at the other carbon tetrachloride sites,

similar depth distributions of significant transuranic concentrations could be encountered at these

other sites.
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Volatilization of carbon tetrachloride from aqueous- and n®naqueo
disposal cribs and the vadose zone results in vapor-phase carrbon Ie
Contaminated vapor can migrate by molecular diffusion and by a4i,
diffuse along a chemical gradient from high concentration to low h
upgradient with respect to the groundwater flow direction), The pt
penneability zone, such as a building foundation or soil hojizon, ^
extent of diffusion. The presence of locally saturated or near-satur
underlying other aqueous waste disposal sites can inhibit the latera

-phase liquids within the
Rloride in soil pores.
tive flow. Vapors can

Iany direction (including
ce of a relatively low-

also enhance the lateral
vadose zone sediments

Iextent of diffusion.

Because of the density of the carbon tetrachloride vapor, the densi ` of the contaminated vapor
phase is greater than uncontaminated vapor in the vadose zpne (T^ e Ii-8). This contrast in
densities can result in density-driven advective flow, whicti woul ' ove carbon tetrachloride
vapor downward and laterally from the disposal facilities. Dcnsi ' 'ven advection occurs
primarily in soils with hydraulic conductivities typical of coaase s' ^ and gravel (Pankow and
Cherry 1996, Freeze and Cherry 1979). In these types of high- billty soils, density-driven
advection may attain velocities on the order of meters per day, buti y if the density contrast is
high (Pankow and Cherry 1996). Density-driven advective vapor' w may have contributed to
the high vapor-phase carbon tetrachloride concentrations above thc 'PIio-Pleistocene layer prior
to remediation.

Within the vadose zone, carbon tetrachloride vapor may also flow any direction along pressure
gradients caused by barometric pressure fluctuations, which are ' and delayed as they
propagate through the subsurface. The fluctuations are inci'easin and delayed in the
subsurface as the cumulative relative permeability of the o*erlyin terials decreases. The
pressure gradients may be vertical as a result of the pt'asurb con between the subsurface and
the surface or between soils above and below a lower pemeabilit}f yer, or the pressure
gradients may be horizontal between a location in the subsqrface open borehole) that
communicates instantaneously with surface pressure chan and ther location in the

subaurface that communicates more slowly through the int^Conn pore space in the vadose
zone (Rohay 1996). Because most boreholes in the 200 West Are' (or for many years were)
capped but unsealed at the surface, each borehole has the pptentiall draw carbon tetrachloride
vapors horizontally from the source area towardits open in;erval. ause most boreholes have
no annular seal or have an annular seal designed to prevent water tion, the potential for
vapor communication and transport also exists along the outside of the casing.

As the contaminated vapor moves into uncontaminated areas in thr# adose zone, it may partition
into the soil moisture and adsorbed phases. The carbon tetiachlori vapor may also provide a
continuous source of contamination to groundwater. In the vadostla e, carbon tetrachloride
vapors that equilibrate with perched water, with wastewa ' from "

^
er sources, and/or with

infiltrating natural recharge water may then be transportei o the table in dissolved form.
These aqueous transport mechanisms can also affect the soil mois and adsorbed phases
contaminated by vapor.

^^ pCarbon tetrachloride may volatilize from the dissolved grodindwa iume. The contaminant
vapors would then move upward by diffusion but may becqme te ^' ° ' rarily trapped below the
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Plio-Pleistocene layer. The distribution of carbon tetrachloride vapor below the Plio-Pleistocene

layer throughout much of the 200 West Area underlain by the groundwater plume suggests that

these vapors may have volatilized from the dissolved groundwater plume throughout the

200 West Area.

Vapor transport, although still occurring, is expected to have been significantly reduced by

removal of vapor since 1992 using SVE.

Older, poorly sealed wells, which penetrate either the Plio-Pleistocene unit and/or the water

table, may provide a vertical conduit for fluids. Nonaqueous-phase liquid carbon tetrachloride,

aqueous-phase dissolved carbon tetrachloride, and vapor-phase carbon tetrachloride that

intercept the borehole in the subsurface may migrate downward along the outside casing of the

well. In addition, these fluids may be channeled along natural preferential pathways, such as

fractures, clastic dikes, and large, interconnected pores, within the vadose zone.

Migration of fluids, both liquid and vapor, are influenced by the natural stratification and

variability of the sediments. The Plio-Pleistocene paleosurface is a relatively continuous, lower

permeability barrier to vertical movement of fluids in the vadose zone. This layer most likely

diverted carbon tetrachloride liquid and/or vapor laterally away from primary carbon

tetrachloride disposal sites until a sufficient amount accumulated to force the liquid or vapor

through the lower permeability layer (Rohay and Johnson 1991). The surface of the
Plio-Pleistocene unit generally slopes toward the south from the primary carbon tettachloride

disposal sites (Rohay et al. 1994a). For example, DNAPL may have migrated from 216-2r1A to

the south toward the 216-Z-18 site, where carbon tetrachloride was detected during drilling of

monitoring wells 299-W18-9, 299-W18-10, and 299-W18-11 in 1968, before the crib was placed

into service. However, as mentioned earlier, recent work by the University of South Carolina

(Temples et al. 2001) would suggest that movement of DNAPL may have been to the north of

the 216-Z-9 Trench. The character of the Plio-Pleistocene layer varies across the 200 West Area

and includes locally less-cemented, more permeable areas and fractures that allow more rapid

fluid flow (Slate 1996).

Because of its low dielectric constant, carbon tetrachloride can theoretically increase the

permeability of subsurface materials and thereby strongly influence its own migration pathway.

Solutions with high dielectric constants, such as water (Table H-8), will cause alumino-silicate

clays to swell. A liquid with a low dielectric constant, such as carbon tetrachloride, could cause

clays to shrink and thereby increase the permeability of the soil through the introduction of

cracks and fissures. Clay-sized particles that include alumino-silicate clay minerals occur

throughout the vadose zone but are typically more abundant in the Plio-Pleistocent unit (Wright

et al. 1994). Alumino-silicate clay nainerals are also a component of the bentonite commonly

used in annular seals for However, based on the evaluation presented in Pankow and

Cherry (1996), it appears unlikely that either aqueous-phase or nonaqueous-phase carbon

tetrachloride liquid would have an impact on the pernuability of the substttfaee soils. Because

of its low aqueous solubility, dissolved concentrations of carbon tetrachloride are too low to

significantly decrease the dielectric constant of the aqueous phase (Pankow and Cherry 1996).

Nonaqueous-phase carbon tetrachloride must first dissolve into the water film surrounding the
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subsurface clays, also resulting in only a low-concentration
clays (Pankow and Cherry 1996).

Carbon tetrachloride may become "irreversibly" adsorbed
sizes within a particle of soil range from macropores (pore
to micropores (cylindrical or slit-shaped pores with diamel
1996). As summarized by Yonge et al. (1996), Pan-ell anc
that adsorption of contaminant in micropores can be signil
desorption may require months to years. Because thd; app
tetrachloride is 5 A, it would have access to micjopotes 0
carbon tetrachloride would be higher in the silty sands, wli

in contact with the

rithin ^ ` particle pore spaces. Pore
with ' ter than 500 A)

^tB^1 an2I1t ORgCetBl.

^ei " (1994) have demonstrated
;ant tate that complete
xi^ ar diameter of carbon

of surface area than the sands (Pord 1996). The adsorption of
increase with time (Wilson et al. 1994).

Based on laboratory studies using carbon tetrachloride
estimated that SVE can remove only 10% to 15% of tl^
(excluding any nonaqueous liquid phases) in comtamin
directly. Based on laboratory tests in which mass remi
tetrachloride diffusion to the zone through which flow
the concentration-time profile: initial pore gas evacua
from low-velocity fields (transitional phase) and, finall
phase). In field situations, which involve a terogeneou
to observe an initial phase during which concentration
one subsequent phase during which concentrations dec
tetrachloride SVE and rebound data available [t 1997,
the vapor extraction site had passed through the initial
removal phases and that part of the site was in the tran
phase.

H1.4.3 Vadose Zone/Groundwater Interface

The capillary fringe forms the interface between the
tetrachloride in an aqueous or DNAPL phase can mi
primary mechanisms for aqueous phase migration th
dispersion, advection due to infiltrating water, and v
1996).

Carbon tetrachloride vapor that reaches the capil
A vapor-phase source should result in a shallow-l..
aquifer due to the relatively slow process of molo
tetrachloride vapor enters the groundwater (Pino
(1996) point out that infiltrating water is probabl
diffusion and disperson. At the carbon tetrachlg
mechanism would have been more viable during
artificially recharging the groundwater.

gas

1996). The adsorption of
significantly higher amount
tetrachloride would also

fic soils, Yonge et al. (1996)
of carbon tetrachloride
ough which flow is passing
adent on carbon
hey describe four phases in
uct removal, vapor diffusion
controlled removal (tailing
Yonge et al. (1996) expect
tively rapidly and at least
>wly: Based on the carbon
YI) estimated that most of
aation and free product
and part was in the tailing

idwater zones. Carbon
capillary fringe. The
y fringe are diffusion and
tion6 (Pankow and Cherry

ry fringe can p 'on into the aqueous phase.
D- to 2-m;thick) ; E-'cal dist.ribution in the

or diff{i8aon, process by which the carbon
and Ab^inla 14i . Pankow and Cherry
a more êctiv

ansport

t^hanism than
ie dispo^al sited infiltrating water
perations when' volumes of water were
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The elevation of the water table at the carbon tetrachloride site changes in response to barometric

pressure fluctuations, local and regional artificial recharge, and pump-and-treat operations. Each

of these may influence carbon tetrachloride migration. The elevation ofthe water table below

the carbon tetrachloride source cribs fluctuates up to 0.2 in daily in response to barometric

pressure fluctuations. Over a 20-year period (1965-1985) of liquid discharges to the U Pond, the

elevation ofthe water table below the carbon tetrachloride site rose and then declined 2 m; it is

currently declining 0.40 m/yr (DOE-RL 2002). The 2-m rise from 1965 to 1977 may have

resulted in carbon tetrachloride at the capillary fringe dissolving into the groundwater. The

gradual but continual water table decline since 1977 would minimize additional contamination of

the groundwater, but the daily fluctuations create a mixing zone that may continue to incoiporate

carbon tetrachloride. Temporary cessation of pump-and-treat operations at individual extraction

wells would cause the water table to rise locally, incorporating carbon tetrachloride that migrated

downward into the cone of depression. However, cessation of operations occurs infrequently,

and this mechanism may be insignificant with respect to degradation of groundwater quality.

This mechanism seems an unlikely explanation of the increased concentrations observed at

extraction well 299-W 15-32 following temporary shutdown in 1999, as described previously. In

that case, the increase in concentrations at the well appeared to be delayed, whereas the

drawdown ofnewly contaminated water would probably be `Snstantaneous."

Transport and partitioning of carbon tetrachloride vapor between the vadose zone and

groundwater may contribute to the large "low-concentration halo" surrounding the high-

concentration core ofthe groundwater plume.

Lateral spreading ofDNAPL may occur at the capillary fringe until sufficient hydraulic head

builds up to displace water and allow the organic liquid to move into the groundwater (Pankow

and Cherry, 1996). Residual DNAPL would remain at this interface even after the main body of

DNAPL contamination moved through. DNAPL that reached the 216-Z-9 capillary fringe prior

to 1965 was probably incorporated into the groundwater by the rise of the water table between

1965 and 1977.

Potentially, a continuing source of carbon tetrachloride to the groundwater in the area below the

216-Z-9 site existed in the past when the zone of highest concentration still included the area

underlying the disposal site. Numerical modeling of vadose zone flow and transport indicates

that both dissolved and nonaqueous-phase carbon tetrachloride reached the groundwater beneath

the 216-Z-9 Crib and may have continued to enter the aquifer for many years. The low vapor

concentrations observed deep within the vadose zone at the 216-Z-9 Trench since 1997 suggest

that SVE may have removed much of the deep vadose zone carbon tetrachloride source in this

area and that any continuing groundwater source may now be within the aquifer (Rohay 1997).

Carbon tetrachlorkle ooacentrations monitored in the deep soil vapor and in underlying

groundwater in " 216-Z-9 area since 1997 do not appear to be in equilibcium; and the expected

direction of carbon tetrachloride migration is from the groundwater to the vadose zone

(Rohay 1997).
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H1.4.4 Groundwater

Numerical modeling of carbon tetrachloride flow and tran^p se zone indicates that
the depth of penetration of carbon tetrachloride (dissolved a no phases) into the
aquifer depends on the residual saturation in the vadose zon s the flux to the
aquifer, and the groundwater flow rate, which affects the l$t flux within the aquifer
(Piepho 1996). For the higher value of residual saturation ^0

I

e modeling, dissolved
carbon tetrachloride reached approximately 20 m bel!ow nonaqueous-phase
carbon tetrachloride r+eached approximately 1(1 tp below or the lower value of
residual saturation (0.0001) used in the modeling, dissolveii loride reached
approximately 50 in below the water table and nonaqueou^-phase, tetracltlotide reached
approximately 25 in below the water table. (Note: The nohaq phase case for a reaidual
saturation of 0.0001 was not shown in Piepho [1996]; the 25-m was estimated by analogy
to higher residual saturation case.) ,

Preliminary sitewide numerical modeling of carbon tetxacl^ptide in the aquifer
indicates that under nonretarded flow conditions, contamini atit trations in excess of 5 µg/L
will move significantly past the 200 East Area perimeter i14' it00 (Chiaramonte et al. 1997).
However, if a small retardation factor is included in the analysis, movement of carbon
tetrachloride will be significantly slowed. The extent of c is very sensitive to the
carbon tetrachloride partitioning coefficient between the aquifer ts and groundwater.
Values for the partitioning coefficient are not well defined forH sediments. Other
important factors that this modeling effort did not take into, accou ere biodegradation, abiotic
degradation, and volatilization of carbon tetrachloride dun ĝ tran These factacs may
reduce the extent of contamination over any comparable od of . Another modeling
effort, using an accepted sitewide groundwater model, shoyild be ormed to account for these
other factors, and predict the future extent, geometry, and doncen ons of carbon tetrachloride.
Such a modeling effort will be necessary to support a final remedy lection and risk analysis.

Partitioning of carbon tetrachloride to aquifer sediments is be low (or zero) and may
be variable across the site. Site-specific meast}remettits of the 'ng coefficient magnitude
and spatial distribution have not been published However; a dis tion coefficient (K^ of 0.0
to 0.2 mUg was suggested as likely for carbon tytrachlorldp aq solutions on Hanford Site
soil based on batch I{d experiments (L ast and Rohay 1993)a A li" estimate for BOB
distribution of carbon tetrachloride is 0.114 mUg (Cfpiaran^onte etj 1997). To calculate the
inventory of carbon tetrachloride sorbed to vadose zone so^'ts in 1 , a Kd value of0.192 mUg
was estimated using the method of Thibodeaux et al. (199Q) (WH 993). This I{d value falls
within the range discussed for partitioning of carbon tetracbloride t^ ` aquifer sediments.

More recently, as part of an innovative treatment remedial ^tno 'on for carbon
tetrachloride, Truex et al. (2001) conducted a review of cut^rent p hed litetature on potential
natural attenuation processes that could affect the coqcen q^ o tettachloride. In the
literature review, Truex et al. examined the Kd and abioticalf-liv' or carbon tetrachloride.
The range of Ka values was determined to be 0.016 to 0.83 Ukg; ''' most probable value of 1{d
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for the Hanford Site aquifer was estimated at 0.12 Ukg. For abiotic transformation of carbon

tetrachloride, the range of reported half-lives was found to be 36 to 290 years; the best estimate

for the half-life was approximately 100 years. Because these factors could have a significant

effect on migration and concentrations of carbon tetrachloride, additional laboratory or in situ

tests on Hanford Site sediments are recommended. Test results will support future predictive

modeling and analytical evaluation of carbon tetrachloride concentrations. The estimated Kd

value of 0.121Jkg is similar to the 0.1141Jkg used in the previous modeling study by
Chiaramonte et al. (1997).

The carbon tetrachloride plume for FY 2001 (Figure H-6) has a similar shape as the FY 2000

plume, but the overall concentration distribution has changed: High concentrations of carbon

tetrachloride present beneath the Plutonium Finishing Plant complex are being drawn toward the

extraction wells. In the area of the injection wells, concentrations continue to decline from the

injection of treated groundwater into the aquifer, and as hydraulic mounding drives groundwater

toward the extraction wells. The high-concentration area of the plume appears to be shrinking in

size, evidenced by decreasing concentrations in monitoring and extraction wells, the smaller area

of the 4,000 µg/L contour intervals, and decreasing concentrations in the 200-ZP-1 influent tank

from 4,041 µg/L in FY 2000 to 3,600 µg/L in FY 2001. In addition, the groundwater data no

longer support a 6,000 µg/L contour (DOE-RL 2002).

H1S ORGANIC CO-CONTAMINANTS

The ratio of chloroform (a carbon tetrachloride biodegradation breakdown product) to carbon
tetrachloride concentrations in vapor extracted using the SVE system is linear (Figure 5-35). For
carbon tetrachloride concentrations greater than 1,000 ppmv, chloroform concentrations are
approximately 0.005 that of carbon tetrachloride concentrations.

The 1989 Essential Material Specification for carbon tetrachloride states that the carbon
tetrachloride must be 99% pure. Based on the process used to manufacture carbon tetrachloride,
it is believed that the carbon tetrachloride used earlier in Z Plant operations was also relatively
pure. The other 1% would typically be long-chain alcohols used by industry as additives to
prevent light degradation of the product.

The transport and inventory partitioning estimates presented in this discussion have been made
using pure liquid-phase carbon tetrachloride properties. However, the cacbon tetrachloride was

not discharged as a pure liquid but as a mixture with other organics (TBP, DBBP, and lard oil).

The liquid properties (density, viscosity, interfacial tension, and vapor pressure) of three
representative mixtures, 85:15 carbon tetrachloride:TBP, 50:50 carbon tetrachioride:D$BP, and

50:50 carbon tetrachloride:lard oil, are presented in Table H-8. The organic composites (even
the carbon tetrachloride:lard oil mixture) were found to be denser and more viscous than water
(Last and Rohay 1993). Vapor pressure of the carbon tetrachloride:DBBkand carbon
tetrachloride:lard oil mixtures is only half that of the pure carbon tetrachlorideand thecarbon
tetrachloride:TBP mixture. The interfacial tension between the 50:50 carbontetrachloride:lard
oil mixture and a 5 M sodium nitrate solution was found to be low, suggesting that the fluids
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may be somewhat miscible, allowing them to mix and behave more as an aqueous fluid (Last and
Rohay 1993).

An 85:15 carbon tetrachloride:TBP ratio was used to make up the ganic solution used in the
plutonium recovery process. However, with exposure to iqaizing

"
' on and nitric acid, the

TBP within the solvent would gradually degrade to pBP. UBP h much greater affinity for
plutonium than TBP and would not work in the process because of,is poor stripping properties.
It was the degraded solvent that was discharged to the soil column.

The major organic co-contaminants TBP, DBP, and DBBP associ with the carbon
tetrachloride solvent waste streams were not analyzed in g{oundw samples collected during
the 1991 characterization activities. However, existing datft.for and DBP acquired for other
programs between 1987 and 1990 are available. Results fqr sam from several wells in the
vicinity of the Z cribs, as well as from wells within the corf of the West Area carbon
tetrachloride plume, were all below detection limits for TI and P. DBBP has not been
previously analyzed. The apparent absence of TBP and D P in 2 West Area groundwater is
attributed to biodegradation of these organic constituents and/or use they have a moderate
affinity for sediments (Ames and Serne 1991, Rohay and Jphnson,, 1). Soil and groundwater
samples collected during drilling in 1992 were analyzed fof TBP. P was detected in only one
sample from the vadose zone (we11299-W 15-217, 24.6-m {epth), the result was below the
limit of quantitation (Rohay et al. 1994a). Analyses for D$P and' BP were not conducted.
The lack of TBP in vadose soils suggests that TBP deStadqs relat4' y quickly. The lack of TBP
detected in groundwater suggests that carbon tetrach)oride might been a relatively pure
phase when it reached groundwater. However, the differential p 'oning and biodegradation of
the components of these organic mixtures in Hanford Site sedime has not been determined.

Vadose zone sampling of soil and soil vapor in the source qvrea haq' so detected methylene
chloride, chloroform, TCE, tetrachloroethylene (PCL), tnins-1,2 oroetfiene, 1,1-
dichloroethane,1,2-dichloroethane,cis-1,2-dichloroethene,1,1,1- hloroethane, benzenes,
xylenes, and toluene (Rohay et al. 1994a).

Groundwater sampling within and beyond the source area has also^ tected chloroform,
methylene chloride, TCE, and PCE (Rohay et al. 1994a, DOE-RL ^99b).

PCE and tetrabromoethane were used at different times in combi
`
on with carbon tetrachloride

as a diluent for TBP or for cleaning agents (Smiih 1973, with res " to the wastes discharged to
216-Z-9).

Nitrate in the aqueous wastes discharged to the Carbon tetrs}chlori ource cribs has also
produced an extensive groundwater plume (Figyre H-7). ecausq! trate and carbon
tetrachloride were co-contaminants in the aqueous-pl#ase d^gchar comparison of the
distribution of the two groundwater plumes may help in unoerstatt g the major factors
affecting plume movement. For example, although the I{d for c tetrachloride is not well
known, the Kd for nitrate is known to be zero (i.e., nitrate is not in groundwater).
The maximum extent of the carbon tetrachloride (defined by the 5

1 -1

contour) and nitrate
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(defined by the 20-mg/L contour) plumes is similar to the north and northeast of the Z Plant area,

suggesting that carbon tetrachloride has behaved as a nonretarded contaminant in groundwater

(Figures H-4 and H-7). The absence of nitrate and presence of carbon tetrachloride to the

southwest of the former U Pond site suggests that the carbon tetrachloride lobe is not a result of

southerly flow during the initial period of discharge.

H1.6 DATA GAPS

The nature and extent of the carbon tetrachloride plume have been partially defined, but several

key data gaps currently exist. The data gaps are identified in this report to help describe some

uncertainties in the existing database being used to formulate the conceptual model.

The nature and magnitude of the exchange ofcarbon tetrachloride between the vadose zone

and groundwater needs to be investigated. This information will be required in the future to

address the interdependency of the vadose zonageotmdwater system in achieving

remediation of the 200 West Area subsurface carbon tetrachloride contamination. The study,

including field measurements near the groundwater-vadose zone interface, should be

undertaken to quantify the volatilization process.

2. The lateral extent of the carbon tetrachloride plume in the vadose zone and vertical extent of

the carbon tetrachloride plume in the groundwater need to be better defined. These data
would help define the extent of the contamination and therefore the expected magnitude of

the remediation efforts.

3. The location, amount, and properties of DNAPL carbon tetrachloride within the subsurface
need to be quantified. This information would help focus and define the remediation needs.

4. The residual saturation of carbon tetrachloride needs to be quantified (i.e., the carbon

tetrachloride held in vadose zone sediments that is no longer mobile except through

partitioning to pore water that is still migrating). This information would help account for

inventory between the vadose and groundwater zones, help refine the estimates of flux from

the vadose zone to the groundwater, and help refine the numerical modeling estimates of the

depth of carbon tetrachloride in the aquifer. Because SVE operations have modified the

distribution of subsurface carbon tetrachloride and possibly soil moisture beneath the

disposal sites, part of this task would be identification of suitable locations for data collection

and measurements.

5. Data are needed to determine the extent of the nonequilibrium sorption in the vadose zone
and groundwater. This infarmation would help account for the inventory, support modeling
work, and help define remediation needs.

6. The partitioning coefficient (1{d) for carbon tetrachloride on site sediments and its variation
across the site needs to be quantified. For example, the literature search by Truex et al.
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(2001) revealed that the 1{a can vary significantly. This informo#on would help refine the
predictions of carbon tetrachloride transport rates using numeriG ^ models.

7. The interaction between carbon tetrachloride and calcium carbo q te needs to be quantified.
This information would help determine carbon tetrachloride transport mechanisms and rates
through the Plio-Pleistocene unit.

8. The abiotic half-life of carbon tetrachloride under site cqnditio41iieeds to be quantified. The
potential degradation of carbon tetrachloride may contribute to ^r}hual attenuation of the
plume and could be a significant term in the assessment of the carbon tetrachloride mass
balance.

9. The inventory mass balance should be reevaluated based on mq . recent studies and data
from current remedial actions in the groundwater and the vado ne. The existing
evaluation of the mass balance was based on 1990 grour^dwater ' ume data for the upper
10 in of the aquifer and limited soil vapor data. This informatior! would help define the
source term.

10. The hydraulic flow fields during and after the carbon tetracl
reevaluated to determine if the distribution of the relatively ]
tetrachloride to the northwest, the low-concentratign lolaes o
south, and the concentrations of carbon tetrachloride new T
hydraulics alone. Results of this evaluation potentially may
carbon tetrachloride disposal areas.

11. A systematic study of the carbon relat'
zone and groundwater should be conducted using existiag data,

{significance of the variation in the ratio of carbon tetrachloride
potentially yield insights on contaminant source, inventory, distl
the chloroform plume. This study could be extended to include
degradation chain to support evaluation of natural attenuation.

12. A predictive modeling effort needs to be performed that con
carbon tetrachloride over the next several hundred years, St
for all of the significant factors that affect the migCation and
tetrachloride and ultimately will be needed to support final r

13. Numerical modeling of carbon tetrachloride migration in the,
incorporates the effects of three-dimensional stratigraphy and
flow, and co-contaminants. This model could help guide chai
efforts in vadose zone and groundwater and support selection

disposal should be
oncentrations of carbon
on tetrachloride to the
are reasonable based on the
fy other contributing

hip in both the vadose
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v
Figure H-1. Schematic Hlustration of Carbon Tetrachloride and Wastewater Migration

Beneath the 216-Z-91ti^ench in the Higher Concentration Portion of the Plume.
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Figure H-2. Hydrographs for Four TX-TY Tanl>!Farm Wells.
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FIgure H-3. Ditference in Water Level Elevation Between

Wells 299-W15-16 and 2"-W15-17.
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Figure 11-4. Average Carbon 1letracLloride Concentrptions e 200 West Area, Top of
Unconfined Aquifer (fnom Hartman et al; 002).
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Figure H-5. Decreasing Carbon lietrachloride Concentrations at
Extraction Well 299-W15-32, Located Next to the 216-Z-91Yench.
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^
Figure H-6. Carbon Tetrac6loride Concentrations in. Pump» d-lteat Remediation Area,

June 1996 and July/August 2001(DOE- 2002).
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Figure H-7. Avar'sge NitrattCoicentmtieus3n the 200 WeBtArea

(from Ebwdmen et sl. 2002).
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Table H-1. Waste Constituent Inventorg Sumnnery for ree Primary Carbon
17etracbloride Disposal Facllitiea (froar RohaU^al.1994a).

FacWty ^nft Volu^me
Plutodum Amaldml

TMra
Carbo*

ehlorWe T lde
TBP DBBP ^

(L) ^ (ki) (kg)

t

Q ) (1)
(L)

216-2r9 1955 to 4.09P.+06 106` 2.5 130,000 - 27,900 46,500 9,300
1962' 480,000 E 000

216Z-1A 1949 to 1.O011r06 0.05 ND ND ND ND ND
1959°

1964 to 5.20E+06 57 1 270,000 174000 23,900 27,500 11,000
1969 °"

2162-18 1969to 3.86E+06 23 0.4° 170,000 11^000 16,400 19,100 ND
1973

Total 1955 to 1.42EM7 186° 3.9 970000- 36- ` - 69 ,200 93,100 20,300
1973 920,000 000

"rne RecOPlae apmauae tht esea carUoo oetrechkWde wae diaceofiqaal after A c+i8aqty inciden^Ap^i11962 and rwa mphced in 1964 by
the Pla^iom Ree4msdm Pacigty (DO&RL 1991). I
"Ram 1949 to 1959, the 216-ZIA The Pield received elig60y basic, aqueuus wuoe vie mufbw ^ associated 216-Z1, -2, and-3 criba
prror to dbpoetl of carbon htracWaide wbte (Price a A. 1979). Prom 1964 to 1969, carbon tetrac*dde wastee rvae diacbarged directly to
216-Z-IA. . ,.
`58 kg were lua removed ([.ndowiee 1978}
°BuedmrLYodlkgamciciumm57kgpNOoniumfar216ZIA.
DBBP = debatyl bnryl phanphaosce
ND = no available data
TBP - uiLoryl phaphWte
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Table H-2. General Characteristics of the Vadose Zone Underlying the

Carbon Tetrachloride Disposal Sites.

Depth intrinsic Field Air >iytdvalent

Geologic Unit Geologic Material ^
below

ground
Illi^m^^ Pvmeahalty Moisture CondtteHvity^ ^^.

surface) (m^ (vol96) (^day) (m/day)

Haoford upper (havelly sand and 0 - 6 6 1.6 E-11 5.5 1 9.0

fiae (11w) sand

Hanfordupper Gravel 6-16 10 4.1E-10 4.6-5.7 25 231.4

couse (Hw)

Hauford fine Sand 16 - 31 15 1.6 E-11 1.5 - 19.7 1 9.0

(lk)

Hanford lower Sandy gravel 31-34 3 3.3 E-10 5.1-5.3 20 186.3

catse (H,J `

Hsufotd lower lntetbedded silt 34 - 38 4 1.6 E-12 6.1-11.8 0.1 0.9

fine (HrY and fine sand

Plio-Pkistocene Fine saody silt/ 38 - 45 7 8.2 E-13 8.1- 38.5 0.05 0.5

(P-P) carbonate-
cemented ssndy
gravel ("calichd)

Rmgold Unit E Gsavel 45 - 66 21 1.3 E-10 3.4 -17.6 8 73.4

(Rv)

'CYglMffed values based UG numetieal alftbW mUdel (RUday and McMaam 199D).

°Bued on tumPla collected during dfilgng at the caubm tetnchluide sites m 1992 and 1993 (Wright a aL 1994).

Not present underlying the 216Z91Yenc6.

Table H-3. Conflguration of the Plio-Pleistocene Unit Underlying the
Carbon 17etrachioride Disposal Sites.

plio-Pkietmxne Unit 216-7r9 Site
216•Z-IA/Z-18/

Z-12 SMe
Both Sites

Minimum depth to top' (m bgs) 31 36 --

Maximttm depth to top' (m bgs) 35 45 -

Average depth to top' (m bgs) 34 39 38

Minimum depth to bottom' (m bgs) 35 42 -

Maximum depth to bottom' (m bgs) 45 54 -

Average depth to bottom' (m bgs) 38 48 45

Minimum thiclmese (m) 2 4

Maximom thiclmesa° (m) 6 11 --

Average thiclm^ (m) 4 7 6

'Baeed on 11 wells at 216-Z-9 and 42 wells at 216 ?r1wi41tu41Z.

"Based on 8 wells at 216-Z-9 and 18 wells at 216-Z-1A2-18/L-12.
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Table H-4. Dispogition of Carbon Tetrachloride Inventory Diq#arged to the Soil Column.

Pereent of F.etimated ^^ of
Carbon Tetrac6loride Orlgiml Carbon

Ge^Disposition Tetrechbtlde 1 e Reference
Invmtory

(Average 750,000 kg)

Eatimated using pre-remediation data

Equilibrium partitioning within
vadose zone into vapor, dissolved, 12 91,000 . WHC 1993
and adsorbed phases

Lost to atmosphere 21 159,4J WHC 1993

Biodegradedgraded 1
(4,385 ?r9

Hooker et al. 1996o^y)

Dissolved in upper 10 m of
unconfined aquifer (assuming 30%

1-2 5,250 - 15 740
Rohay and Johnson

porosity and no partitioning to " 1991
aquifer solids)

DNAPlhesidual in vadose and/or
65 484,0(19 WHC 1993unconfined aquifer

Meaaured uaing remediation data

Removed from vadose zone using
soil vapor extraction (FY 1991- 10 77,150 Table 4-1
FY 2001)

Removed from unconfined aquifer
using pump and tteat (200-ZP-1

0.6 5 820 DOE-RL 2002and 200-UP-1 operations) ,

(FY 1994FY 2001)

!1

3^

Table H-5a. Mass Estimate of Carbon lietraeWori;le Co ed in Groundwater
Plume In 1990 (from Rohay and Jobnson91).

Contour Median Calculated Mam (IV ^
t f C l tlInterval

(Pg2)
Area (mt) Concentration

(Pti2)
Porosity ^

10%
Porosity 31
30%

^
o

Total
umu a ve
Percent

10-100 8.34 E+06 55 460 1,380 8.75 8.75

100-1,000 3.09 E+06 550 1,700 5 , 100 32.39 41.14

1,000-2,000 0.64 E+06 1,500 970 2,900 : 18.44 59.5

2,000-3,000 0.30 E+06 2,500 760 2,280 14.49 74.07

>3,000 0.27 E+06 5,000 1,360 4,080 1t25.93 100.00

Total 12.65 E+06 .5,250 15,740 00.00

'Assuming a depth of 10 m.
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^..^
Table H-5b. Mass Estimate of Carbon Tetrachloride Contained in Groundwater Plume

In 1996 (from Koegler 1997).

Contow
Average Aqalfer Maas

Sorbed Maea Sorbed Maes
Interval

(It[2)

Volume
(ms).

Aqueous
Concentratioa
^^)

^r perceot of
Total

Cumulative
Percent

for ICe = 0.05

Lm6 (ke
for ICe = 0.114
U°t6 (kg)a

5- 100 19,462,500 38.45 748 6.13 6.13 227 518

100 - 250 8,647,500 157.74 1,364 11.18 17.31 414 943

250 - 500 5,092,500 357.40 1,820 14.91 32.22 552 1,259

500 - 750 2,700,000 615.44 1,662 13.62 45:84 504 1,149

750-1,000 1,860,000 868.65 1,616 13.24 59.08 490 1,117

1,000 -1,250 1,275,000 1092.70 1,393 11.42 70.50 423 964

1,250-2,000 832,500 1554.88 1,294 10.60 81.10 3,93 895

2,000- 3,000 330,000 2452.79 809 6.63 87.73 246 560

3,000 - 4,000 232,500 3527.29 820 6.72 94.45 249 567

> 4,000 157,500 4299.37 677 5.55 100.00 205 468

Total .40,590,000 -- 12203 100.00 -- 3406 8440

•Assuming a depth of 10 m.
°AssuminQ a poroaity of 30%.

Table H-6. Pore Column Volume Estimates for the Carbon Ttetrachloride Cribs.

Waste
North- Eaet-

BOtt°m
Dep/h Average

^tratfoa
Calamn Total

^t6 Weet to Annual Porosity Pore Discharge % Pore
D1epOev
Fadtlty

Length Lenet6 ^ Water Diechar`e ^t0
(Lm=/day)

(%) Volume Volume Volume
(m) (m) (m) (L) 0..) (L)

216-Z-1A 84 35 2,940 57 1.1513t06 1.07 30 5.03P.+07 6.2113+06 12

216-Z-9 18.3 9.1 167 57.6 6.08E+05 10.00 30 2.8811r06 142

216-Z-18 63 12 756 59 9.74Er05 3.53 30 1.3413+07 3.8613+06 29

Table H-7. Estimated Depth of Organic Migration Beneath the
Carbon lietrachloride Cribs (from Rohay et a1.1994a).

Wade NSout6 Wert BoaDm Depth to Q
Total

Residual ^th of
It

Area
^

Water Saturation
Migration (m)

Facility ^ (m ) (m) ^ (%)

216-Zr1A 84 35 2,940 57 1.7513+05 2.5 2

216-Z-9 18.3 9.1 167 57.6 8.30E+05 to 2.5 20 to 72
3.00E+05

216-Z-18 63 12 756 59 1.10E+05 2.5 6
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Last and Rohay 1993).

8096 C}rbon 5096 on 5096 CarDm

ap"^ UOBS
Pnrc Carbon Telrseq do, Tetr ehlorWe, Water
Tetrachl^lde 1596T$P by 509i D by 6096 Lard OII

vohmre volu ; ! by Volnme

1lquid density glmL at 20'C 1.50` 1.00°

g/mLu25'C 1.51° 1..., 1.25°

Absolute centipoiae at 24'C 5.75° 10.50°
viscosity centipoise at 20'C 0.97°'` 1.00°

Interfacid tenaion dyun/cm at 240C 31.0° 32. =j 33.0°
with air

Interfseial tenaion dyaet/cm at 24'C 23° W F' 18°
with watu dynes/cm at 2o'C 45.Ob , '.

Interfacial tension dyaeePom at 24"C ] la 190,! 7°
with 5 H eodium
nitrate

Vapor ptesaure cm H2O at 24°C, 130° 100° 521 60°
30.1 in. Hg

25'C 109`

20°C 90"

Saturated vapor mg/L at 20°C 754'
concentration

Ppmv at 20°C 120,000'

Saduatad vapor g/L at 2SC,1 rtm 6.29° Dry air =
density 1204"

Relative vapor Saturated at 25°C 1.62`
detuwty (dry air) and I atm

Relahve vapor Sffiutated at 20°C 1.51°
deneity (mOist and 1 atm
alr)

Air ditliwon cmiIB at 20°C 0.0797"
coefficient

Henry's Law atm-m3tmol at 0.B302"
couatam 250C 0.02980

Sulubility in mg/L at 20'C, 1 8000
watw atm

Dielectric 2.2"° 78.5(a)
ooustmt 80.4(c)

'Rahry wod latmfao (1991).
°Cohm a a1. ( 1993).
Tmtow and (Lmry (1996).
hatt and 1toWy (1993).
DBBP: dibulyi butyl phap6ooate
TBP= tributyl phosphate
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